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HARRY AND LUCY 

CONCLUDED. 



OuH travellers next arrived at Frankland 
Hail, in Staffordshire, where they were to 
apend three days, with their friends, Mr. 
and Mrs. Frankland. 

The first day at dinner, an old gentle- 
man observed, that the pie dishes of Wedg- 
wood's ware were good contrivances for 
keeping vegetables hot, and remarked, 
how very like real pie-crust one of them 
looked. 

Mr. Frankland, who had been an inti- 
mate friend of the late Mr. Wedgwood, said 
that he was present the first day when one 
of these imitations of pie-crust appeared 
at dinner : the children of the family did not 
mistake it for a real pie, and Mr. Wedg- 
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wood had new ones made repeatedly, till - 
at last one appeared so perfect, that at a 
little distance it could not be luiown from 
pie-crust " When I took off the cover," 
said Mr. Frankland, *' the child next me 
was agreeably surprised to bear it jingle 
on the dish." 

" Besides this," said the old gentleman, 
" Mr. Wedgwood made a number of litde 
every-day useful contrirances ; that dish, 
in which there is a well for the gravy. 
In the olden times, unhappy carvers were 
obliged to poke under the heavy sirloin 
for gravy ; or to raitte and slope the dish, 
at the imminent hazard of overturning the 
sirloin, and splashing the spectators. 
Knife, fork, spoon, slipping all the while, 
one after another, into the dish ! And, ten 
to one, no gravy to be had after all ! No- 
thing but cakes of cold grease. But now, 
without poking, sloping, splashing, tbe 
happy carver, free from these miseries of 
life, has only to dip his spoon into a well 
of pure gravy. Thanks to the inventicn 
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of one man, all men, women, and chil- 
dren^ ma^ now have gravy without stoop- 
ing the dish. So I give you, gentlemen and 
ladies, for a toast, ' The late Mr. Wedg- 
wood, and. the comfortS'of life.'" 

After he had drank his ^ass of wine, 
the old gei^eman continued speaking;— 

" I remember that Mr. Coxe, the travel- 
ler, was pleased by meeting widi a beauti&l 
service of Wedgwood ware in Russia. I 
dare' say he might find one now in Siberia. 
La6t;^ar; wheni was in Holland, I learnt, 
that even the town of Delfl, which, for 
many- yeafs, used to furnish all' Europe 
with crockery, is now supplied fifom Eng- 
land with' our Stttfibrdshire ware." 

THb' conrarsation next turned on China, 
and Chinese ardsts. 

" They ara very ek&ct" said Mr. Frank- 
land, " in: imiteting whatever is bespoken 
fh>m them, but sometimes they carry this 
taa' degree of provoking stupidi^" 

Of this he gave an instance. A< lady- 
wmtedto nKiteh some of the plates of a 
b2 



remarkably bandsome service of china, 
which bad bjoen given to her husband by 
the East India Company. She sent a 
pattern to China, and bespoke some dozens, 
to be made exactly the same. In doe 
time they arrived, were unpacked, but, 
to her surprise and mortification, the lady 
found, that every one of die new plates had 
the appearance of a crack across it; and, 
on examining the . plate which had been 
sent as a pattern, it was found that there 
was a crack in it, which had been exactly 
imitated. 

Even Harry, though beloved exactness,, 
thought this was too much. 

Lucy observed the beauty of the china, 
On her plate there lay, or there seemed to 
lie, a convolvulus: it looked so natural, that 
she thought she could take it up. .On her 
mother's was a Celsia, a geranium on an- 
other, and on Harry's a honeysuckle, of 
which she could almost iancy that shp 
smelt the perfume. Even as she eat her 
^pe'cherries, she paused to examine these 
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flowers. She bought it the most beauti- 
ful china she had ever seen>. When she 
went into the drawing-room she saw on 
the chimney-piece flower-pots of the most 
delicate blue, with white figures on them, 
embossed like ivory, and exquisitely carved. 
The drapery on the figures was so lights that 
it seemed as if blown by the wiimI, and so 
transparent, that she could see the blUe 
- ground through it 

Mrs. Frankland came to Lucy, as she 
was looking at these flower-pots, and told 
her that they were Wedgwood's ware, as 
well as the plates wbich she had ad- 
mired at the dessert. 

"Wedgwood's ware!" repeated Lucy. 
'* Z thought . that Wedgwood's ware was 
always black or cream-coloured, such as 
the common yellowish plates." 

Mrs. Frankland told her there was a great 
variety of Wedgwood's wares. She took 
her into a cfdunet at the end of the draw- 
uog-room, where she showed her several 
vases, made in imitation of antiques, which 
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had been dug np fronrtfae roiiu of Etnuio, 
in Italy, and thence called EltruscaD. Some 
had red grounds, whh black figares ; o&en 
red Bgures, on black grounds ; othen, which 
weK called jasper, vere very valuable. 
After Lucy had examined and admired all 
these, Mrs. Frankland said she would show 
her another, which was more valuable Uiui 
all the rest. The original, irom which it 
was exquisitely imitated, cost the [wesent . 
possesBOT four Uiousand guineaa. Am she 
spoke she opened the case which ccHttained 
the vase, and carefully raised h from its 
crimson-cushioned bed. 

" I know it, I have seen it before, toam- 
ma," exclaimed hacy, 

" Seen it before, Lucy ! " said her mo- 
ther. "Where?" 

*' In a book, wheal was reading to you, 
mamma." 

" You mean, that you have seen an eO" 
, graving of it," said her mother. 

" Yes, mamma, you remembelr the three 
views in the Botanic Garden, of a vase just 
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like this, mtb a daric ground and white 
^pirea. I oannot recollect the name of it, 
bat I Imow it waa dug up out oS ruins." 

Her mother told her it was called the 
Baiberini, or Portland vase. Barberim 
from the nameof the Italian familyto whom 
it had belonged ; and Portland from the 
Duchess of Portlands by whom it had been 
purchased and brought to England. 

Lucy, whose memory was now awakened, 
recollected Dr. Darwin's beautifol lines 
addressed to Mr. Wedgwood, " Oh fnend 
of art!" but she refrained from repeating 
them, for which Harry gave her credit 
due. 

Mr. Frankland, who now came into the 
room, told her, that the ancient Etruscan, 
or Greek vases, were produced by a differ- 
ent process from tht^ which Mr. Wedg- 
wood nied in making his. They ^pear 
to have been made by covering the parts 
re[»esenting the figures and ornaments, 
after their mitlines had been traced, and 
- then dipping the red ware in a black paint. 
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The lines of the drapery, &c. va« after- 
.wards traced in the same colour. lit &ote 
aocient vases, the colour, which was red, 
was in the body of the ware itself. In 
Mr. Wedgwood's imitations, bodi the red 
and black are painted <m the porcelain, or 
rather on the bitcuU ; the name which is 
given to the ware a%r its first baking in 
the furnace. He was the first person who 
made what are called dry ctdours, or enS' 
mel, without lustre, without shining. 

Hany thought that the smooUiness and 
polish of these vases iras more beantifiil 
than any glazing. 

" And much safer, and more durable^" 
said Mr. Frankland. ** These - colours 
cannot be injured by damp, or fire, or air, 
or acid, and will last as loi^ as the sub- 
stance itself. You may have observed, 
that the glazing on common earthenware 
runs into little cracks." 

■" Yes," said Lucy, " I have often ob- 
served them covering a plate, like net- 
, work. They look very ugly." 
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** Bat what ia much worse," Continued 
he, " in most kinds of glazing, lead is em- 
ployed, which, when dissolved in certain 
^ds, is poisonous. 

- Lucy observed, that glazing looked some- 
thing like glass, and irom the sound of the 
words too, she believed ^/o^ing' came from 
glass. It might at first have been called 
glassing." 

" Yes," said Mr. Frankland, " and there 
is, as you observe, a resemblance between 
the outside of some porcelain and glass. 
But the difierence between glass and 
porcelain is, that porcelain is but se- 
mwitrified, that means half turned to 
glass. The managing the heat so' as 
to stop the vitrification, or turning to 
glass, at the right time, is one of the 
most important points in making p6rce- 
lain." 

Lucy returned to admire the beauty of 
the Wedgwood's ware, repeating, that she 
thought it much prettier than Chinese 
china. 

b5 
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" Besides &e beauty of -fonu, and co- 
loar, and tuture," contiDued Mr. Frank- 
land, " the utility is great. It ia not only 
perfectly safe for all culinary purposes, but 
most dnrable for some cbemical experi- 
ments, in which the vessels must be ex- 
posed to grtat heat" 

Mr. Frankiand showed fhem a crucible 
and a retort, made of Wedgwood'6 ware, 
and Mrs. Frankiand showed a white pesde 
and mortar, wbich looked like marble, but 
which was of Wedgwood's ware, and used 
for pounding'medicines. ' 

Harry asked whether the potter^s, where 
all these were made, was near Frankiand 
Hall. 

" Yes, within a few miles of us," said 
Mr, Frankiand, *' at a villi^ to wfakb 
Mr. Wedgwood gave the name of Etruria, 
and where he established a manufactory, 
whose productions are probaWy more 
known, and more useful to a greater num- 
ber of people, than ever were those of the 
ancient Etruria." 

Mr. Frankiand said, that he would the 
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next day take Harry and Lucy to see these 
works. In the mean time, as Harry seemed 
anxious to know more, he told him all that 
he Uiought could interest him, coneeraing 
the history of Hie Sta&rdshire poUmes. 
The clay of this {lart of England being fit 
for making some kinds of earthen ware, 
diere have been potteries, or remains of 
potteries, in Stafibrdshire, ever since the 
time when Ae Romans were in Britain ; . 
but they had continned in a rode state for 
ages, as no person of industry or know- 
ledge had attempted their improvement, 
till, about a hundred and twenty years t^o, 
when two l^jthers of the name of Elera 
Came from Holland, settled h^e, and ma- 
Bofactured aredunglazed porcelain. Af- 
(ervrards ^y made a sort of brown glazed 
stoneware, coarse and heavyj yet the glaz- 
ing of these, snch as it was, could not 
be perfonned without great inconveni- 
ence. Th^ usdd muriate of soda, which 
they threw into the ovep at a certain time 
of the baking of liie vessoh. Tbe fumes 
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from this were so odious, that the A^gh- 
boarhood were alaimed, and forced die 
strangers to abaDdon their potteries, and 
quit the .cQiimtry. Sooq afterwards, a 
workmao, who had found out the. secret of 
their mode of grazing, for even that was a 
secret, pursued the same method in a pot- 
tery of his own ; and this was suffered to go 
- on in spite of the nuiseous fumes, be- 
cause the .inhabitants found the jars they 
made so useful for holding their butter. 
They were employed chie6y for this pur- 
pose, and Uie manu&ctory was called the 
Putter Pottery. On gazing days, how- 
ever, the nuisance was terrible, the (ten- 
sive fumes spread to a distance of six or 
seven miles. Thick clouds Seotfx these 
furnaces rose over the hills, and filled the 
valleys with their dense vapours. 

The first great improvement in our pot- 
teries was made in the substance of the 
ware itself, by introducij^ ground flints into 
the composition, and then was made what 
is still called white stone ware. It is used 



C„n:.,.,G0V)^lt^ 



13 

far nuuiy purposes. You may have sees 
it, for instance, for Seltzer Water bo^es. 

'" I know what you mean," said Lucy. 

" This was the safest and best ware we 
had," continued Mr. Frankland, " before 
Mr. Wedgwood's time. It is said, that the 
first idea of using powdered flints was 
suggested to a poor Staffordshire potter, 
by accident." 

" By accident ! I am g^ad of it," said 
Ijicy. " I like to hear of discoveries 
made by accident, especially by poor 
people." 

" There was a Stafibrdshire potter, 
whose name is foi^tten, or whose name I 
foi^t, he stopped on a journey to London, 
at Dunstable, in Bedfordshire, where the 
soil is flinty and chalky. He consulted 
the hostler of the inn where he stopped, 
about some disorder id his horse's eye. ' 
The hoader advised that powdoed flint 
should be pntinto the eye ; and forthis pur- 
pose he threw a flint into the fire to cai- 
cine, that is to bum it, that it might be 
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more easily pulverized. The pottCT, who 
was standing by, observed the great white- 
ness of the calcined flint, and being an in- 
genions, as well as an observing man, im- 
mediately fliought of applying this circnm- 
stance to the improvement of his pottery. 
He first tried the experiment of mixing 
finely-powdered flints with tobacco pipe 
clay ; he succeeded to his hopes, and 
made white stone ware, which put adl the 
brown and coloured stone ware out of fa- 
^ion. Ugly as you think it, Lucy, it was 
much approved, till Wedgwood came, and 
gave us something better — that cream- 
coloured ware, whidi was called queen's 
ware, because it was first patronized by 
Queen Chariotte. It was then, and not 
many years ago, prized in palaces; now it 
is used in every cottage, and knovm in 
every place where plates or dishes are to 
be found. After this queen's ware, he in- 
vented all the varieties which you have 
seen, and many more." 

Mra. Frankland rang the bell, and or- 
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dcredlbe servant to bring a {date of cream 
c6k>ured Wedgwood ware, another of the 
viute stone Trare, a crock of tbe dark 
glazed kind, and a common red garden 
pot; diese i^ placed in the order in 
which they had been made, beside Wedg- 
wood's beautiful vases, to show Harry end 
Lucy tiie difference and coDtrast. 

" And all these improT^neatB, or at 
least Ae greyest part of them, were loade 
by one man," thought Hany. " Than 
more was done hy hiiCi during his life 
time than had beoi done in hundreds of 
years befere." 

Lucy a^ed, if any ludty accidents had 
happened to Mr. Wei^wood? which pat 
improvements into his head, or gave bin 
thefintideaof any of his-inventiom. She 
said file shoiild like very much to know 
die story of these, if Mr. Frankland would 
tell it to her. 

Mr. Frankland said, he did not know of 
any. such, and (Served, that though one 
or two fortunate accideats might occur to 
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the same paKm, it was not. poauUe dutt 
such progressive improTemeDts, as Mr. 
Wedgwood had made, coald have beea 
suggested by -accident, or accomplisliedby 
any one who bad not scientific knowledge. 
" I should like rery much," said Hury, 
" to know what he did first, and what he 
did next, and how he went on from one 
experiment to another." 

" Of all this, I cannot pretend to give 
you a history,'* said Mr, Frankland ; " for 
I am not sure that I know it dearly my- 
self. All I can tell yon is, that he im- 
jKOved the potteries by the introdiictioD of 
substances, whieh had not before bera em- 
ployed in the composition of these wares. 
It had been found, that some Cornwall 
granite is as good for making porcelain 
of a certain kind, as the clay which the 
Chmese use. Mr. Wedgwood introduced 
Dorsetshire and Cornwall clays." 

" Perhaps you could tell me, sir," said 
Lucy, "how &e delicate blue of the 
ground of this floTrer-pot is made.'-' 
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" That is given by a substance called 
cobalt," said Mr. Frankland. "But as 
you have never seen itj the word cobalt 
teaches you little." 

" I. wish I knew," aaid Lucy, " how tiie 
beautiful colours of the flowers on the 
dessert plates, and how the purple and 
rose colours on this cup are produced." 

" The puiple and rose colours are given 
by the precipitate of gold dissolved in nitro- 
murtatic acid : &e oxides of iron also pro* 
duce many ofthe colours which you admired. 
But ^ you are not acquainted with any of 
the oxides of iroUj or with nitric or muriatic 
acid, or with the precipitate of gold, you 
know nothing more from my answer than 
a number of names, which probably you 
will not be able to remember an hour, and 
which, unless youleam their properties, 
could be of no use to yon, even if you 
could keep them in your head all your 
life." 

" But without telling ;us all those hard 
names, sir," said Lucy, " could not you 
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give u§ some goieral.idea of how he did 
itaU?" 

Mr. Frankland smiled, and aiuwered, 
that he did not exactly know what she 
meant by a goieral idea of it alL He 
coold tell her only, that Mr. Wedgwood in 
the fiiMt i^ce leamt the properties of dif- 
ferent, cl^s and minerals, and what effisct 
wordd be produced on these by fire. In 
short, he apfdied to the stady of chemiBtry 
and minvalogy, to learn all the ezperi- 
meattB which had been made by odiers, and 
then he tried new cmes for himself; bot if 
he had not read and acquired this know- 
ledge first, he might have wasted his time 
■and iagenaity ia doing what odters had 
done before him. Besides genins to in- 
vent new and elegant ^ngs, he had die 
good sense to olnerve what is wanted 
every day, by the greatest number of peo- 
ple; so that he not only produced what 
pleased persons of taste, but what was use- 
ftil to Bill classes ; and be continoally consi- 
dered how he could in^rove, not only what 
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odiers made, but what he had himself pro- 
duced. It was by this atteatioa to little, 
as well as to great objeots, and by steadily 
adhering to one course of pursuits, that 
he succeeded in aocomplishiDg all that he 
began : no sm^ .praise for a man who 
undertook BO much. "The consequences of 
his success we all JcnoK," coD^med Mr. 
Frankland, tnniing to Harry's father, " and 
we all rejoice in them. Wedgwood, nrade a 
large fortune for himself and bis children, 
with a character, a reputation, above all 
fortune. He increased am^ingly the hi- 
dastry, wealth, and comforts, of the poor 
in his neighbourhood ; multiped the con- 
vetuencies, elegancies, ^nd luxuries of life 
for the rich ; raised, 'at hcnne and abroad, 
the fame of tiie arts and manufactures of 
his own country ; extended ber commerce, 
and spread his own name with hia produc- 
tions, to the most remote regions of the 
civilized world." 

A pause ensued after these words : all 
looked with admiration at hia works, 
and those who had known him intimatdy 
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sighed for the loss of an excellent man and 
a kind friend I 

The next day, Mr. FrankUnd took Harry 
and Lucy to see the works at Etruria. 
We shall not follow them through all the 
processes, but shall only mention what 
Hairy and Lucy recollected and told their 
mother ou their return^ 

" The first thing I remember," said 
Harry, " is the improrement in the way of 
grijjding the flints." 

"But you must knoWj tnother, iu the 
first place," said Lucy, " that formerly this 
was very unwholesome work, such a quail-> 
tity of the dust of the powdered flint flew 
off; and, as the workmen breathed, it went 
in at their mouths, or up their noses, and 
it brought on complaints in their lungs 
and stomachs, and inflamed their eyes 
besides." 

"All this was remedied," continued 
Harry, *' by grinding the flints in water, 
which prevented the dust from flying off. 
The name of the man who made this im- 
provement, and who made the first mill on 
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this jHinctple, was Brindley, and the mill 
is very ingenioua." 

" But you had better not stop to de- 
scribe that," said Lucy, "because perhaps 
mamma does not care as much about it 
as you do. Now let me go on, Harry, 
and tell a little. Well, mamma, the flints 
ground in the great cauldron — " ■ 

" Mill," said Harry. 

" Mixed with water," continued Lucy, 
" looked at first like chalk and water, 
thickish ; then by mixing with clay, and by 
stirring, and beating, and straining through 
sieves, this became firat a sort of pulp, 
and then about as thick as paste or doiigh, 
and then it was ready for the man to carry 
to the potter's-wheel. You know the pot- 
ter's-wheel, mamma ? I remember first 
seeing the print of it in our book of trades. 
But there is an improvement in this. The 
very common one, which I once saw, long 
ago, was only a circular board turning on a 
perpendicular stick." 
" Axis," said Harry. 

" A boy whirled it round for the man, 
you know, mamma, while -he went on 
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monldiog the clay upon it into a bowl, and 
he called to the boy to make it go siow«r 
or faster. But in this potter's-wheel no 
boy to whirl the board is wanting, for it is 
turned by a shaft-" 

" And that shaft is turned by a steam 
engine," said Harry. "The steam engine, 
mother, at worit again ; observe, mother." 

" Yes," said Lucy, " papa called it the 
great servant of all work." 

" But there was an improvement in this 
potter's-wheel, which you have not told 
yet, Lucy," said Harry. 

" No, no, but I am coming to it, let me 
tell it," said Lucy. 

" If you understand it," whispered Har- 
ry, in a very kind tone, as he was ooly 
afraid for her, not anxious to show what he 
knew. 

" I understand one thing about it, and 
that is all 1 want to tell, my dear," said 
Lucy. "But I will begin another way. 
You know, mamma, that it is necessary 
to make the potter's-wheel go slower or 
quicker, whenever it is desired by the man 
who is moulding the clay. Formerly this 
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was done by a boy, who turned it faster 
or slower as he was bid; but the steam 
engine, which is now used for keeping 
this wheel iB motion, goes on continually 
at its own regular rate, and would never 
mind bis calling out ' faster ! ' ' slower ! ' 
'slower!' 'faster!' Therefore he must 
have some way of slackening or quicken- 
ing the wheel, without interfering with 
the steam engine. This is done for him 
by the new' con^vance, which 1 will now 
describe to you, if I can. 

" Imagine, mamma, two sugar loaf 
shaped rollers ; two cones of wood stand- 
ing one with the point down, the other 
with the point up, and turning on pins 
run through them, like your silkwinders : 
these cones are placed at some distance 
from each other, opposite to the potter's- 
wheel. Suppose that they are set in mo- 
tion and kept in motion by the steam 
engine, and that motion communicated 
from one of them to the potter's-wheel. 
Very well. Then next, mamma, imagine 
a band passed round these two cones, in 
Mch a manner that it should always be at 
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the thicker part of one- cone, while it is 
tX the thinner part <tf the other. Then, 
when the man wants his great wheel to 
go faster, he shoves up the band' to the 
thinnest part of the cooe which is con- 
nected with the wheel, and if he wants it 
to go slower he poshes the band down to 
die thicker part ; something like the way, 
tasuGoma, in which, as you may remember, 
we have seen old Margery with her spin- 
ning wheel shift the band irom the larger 
to the smaller rim of her wheel. Harry 
took notice of the cones as soon as he saw 
them, and asked what was their use. Papa 
bid him find out, and he did. Was not 
that well, mamma?" 

" I am glad yoti remember this, my 
dear Lucy," said her mother. 

" Thank you," said Harry's eyes. 

Lucy went on with raised spirits: 
" Mamma, 1 wish you had seea the man 
moulding the clay, and all the metamor- 
phoses of the potter's-wheel. First, in 
one minute, the lump of clay turned into 
a bowl ; then the instant after, he squeezed 
this soft bowl up in his hand, dashed it 
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nuide in- separate moulds, and the htdve^ 
joined togetbor afterwards. But I dare 
say, mother, you know all AU." 

" I knew most of this myself be- 
tovB," continued Ijicy, ".firom the prmts 
and descriptions in oiir dear book of 
trades, and from some others <^ our little 
and large books. But I liked to see the 
real work going on, and the real things. 
There vma always some difference between 
the description and the reality, or some- 
thing that I fimcied U^^ or smaller than 
it is, or somelittie particular circumstance 
which I did not comprehend till I saw it. 
Mamma, I did not tell you, that we saw 
the furnaces and kilns, for baking — Jiring 
&e porcelain, as they call it. These were 
much lai^r than I expected. When the 
porcelain has been once baked, it is called 
iascuit, in which state it is ready for painting. 
Mamma, I have not told you how much 1 
was entertained in the painting room, by 
seeing how dull the 'cdours look when disy 
are first laid on, and how bright and bril- 
liant they are af^ they have been fired — * 

vol,, II, C 
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what wis to be gold, was qaHa dirk be- 
forehaod." 

" Pray, Lu^," said Hany,, " did you 
observe, a man, who was standing beside 
one of the furnaces, whose business seemed 
to be to regulate the heat? He had some 
little bitA of day, which looked like little 
stoppers, and he put Aese into the fire and 
measured them, did you see how 1 " 

"No; I saw the man," said Lucy; '*bnt 
I did not know what he was diHng. Well^ 
mamma, there is one other thing I rementr 
ber, aud that is all. You know the eommon 
kind of blue and white cups and. aauoeis, 
and [dates, with windmills, - and honsM, 
apd strange Chinese looking figures, »kd 
all manner of &ings upon them?" ■ ■ 

" i do know hK^y what you Aean," 
said her mother, laughing, "othwwise 1 
am not sure tiiat I should know it frou 
your description." 

" Mamma, these were formerly painted^ . 
one st a time, by hand, but now there. ks 
nuicb quicker way ; Mr. Frankland shoftnd 
it to me. First, ^ ptttems, whatarae 
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jtou whit, konses or thsathsa, or geese or 
turkies, or 8he|i)tetdHses, or el^haats, or 
tmdmttb, ace printed en paper." 

" .&igraii£d <m copper first," said Haay, 
'! odA ibe blae colour pntupoa tfie copper- 
plate, inatead of pnnttas ink." 

"And tbe blue cblonr-^t^l let ine teH 
ibat, Harry!" died Lucy; **tbe blue co- 
lour is made of oobali." 

^Oxide of cobdit, I bsUere," said Harry, 
'! vhioh difien firom cobalt, Mr. Fmnk- 
land tsid uB, if yoa recollect, Lxicy, as: 
mwclk a« xmt difiers fitim iron." 
> "Well, oxide ot cobiOt it skoald be, I 
cecollpct," said Lucy ; *' and this is mixed 
with some eartk a«d -n" 

*^AiuL'liqftecd oil^" sud Harry ; *^Uke 
whafei* uud in printaff's iidu" 
. "And wbea it is altogether aboHt &» 
tlui^ and soft ag paste,, it is put on the 
oDpp^pkite. Yoa know, raanmai, y«t 
fdkomd' me common engmraig^odaei and 
j«st l^e any oonMBCtt engnving tkift b- 
done. As mfui^ o^ics of pa^ecps as^ 
taken off on paper as yon want 



' "Yoa forgot dat the p^wrwas^smeaied; 
first with soft soap," said Hany. 

"Then, when you want, to- use dies* 
patterns," said Lncj, " the . soperflnoui 
paper is cut o^ and die printed part is 
moistened and laid on die cnp, orwhatevw^ 
you wish to put it on." 

" The cnp most be in the state of bis- 
cuit, remember," said Hany. 

" Biscuit, to be sore," said Lucy; " the 
biscuit ^instantly sucks in, absorbs the co- 
loonDg.stuff, from the moistei^ pattern; 
then the paper is washed t£, and you see. 
the coloured, pattern printed on the cap 
directly. Is not that nice and quick, 
mamma? Then &e cnp must be let to 
diy, aind afterwards it is dipped in some 
sort of glazing stufi^ and the cobalt, I mean 
tiie oxide of cobalt, comes out a baautiful 
Une. And there is the cup finished, 
painted in this .easy, ezpedittous way: a 
hundred thousand, I dare say, could be 
painted in this .manner, while a person 
oould paint one single cup in the old 
way." 

caniMovCoO'^lt^ 



' ^' THe nune of the ingenious person, as 
Mr. Frankland said, who discovered this 
'method of transferring engraving from 
paper to earthienwaie, has not been pre- 
'served,' and I am sorry for it," added' Hairy. 
" Mr. Frwkland told us, that since this 
invention, this bhie and white ware has 
been made in such quantities, and so cheap, 
that now almost every body can afibrd to 
buy i^ and it is in every cottage ; and tiie 
poor 'people can hove now, what only the 
'.rich ond'grand had formerly. Are notybo 
"mery glad of that, mamma? " 

" Yes, I am, my dear," said her mother ; 
'"' and ' I am glad," added she, smiling, 
" Untt you ^ve yourself time to take breath 
'&t last, and that yoit allow' me' time to 
^ank you for all' you have told me'. You 
seem to have been' very much 'entertained 
at die 'potteries, and yon have entertained 
me by your account of them." 
' :' " MaUima^ said: Lucy, " do you think 
'We have'ro&einbered-eiloug^? I know I 
cannot'riecoUect half lyhat I saw and heojdj 
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but I remendier afaport all lint I nnder- 
stood deariy." 

** That ia qnite encngli, my dear," said 
ber BKitlier; ** I never wisfa youtoremeia- 
ber rtion tban yon wtdentud. Of vhirt 
usecoold it bet" 



" GrooD morning to yon, mamma," said 
Lncy. " I forgot to tdl you yesterd^, 
wben we vres^ talking abont the potteries, 
tbat we saw tiie house, in whid fiCr. 
Wedgwood formerly lived; and a very 
nice bouae it is." 

" Good morning to you, lather," said 
Heny. " Do ybn recollect ^stu^ay-see^ 
ing a man standing by one of the fitmaon 
measuring scMue little itoppers of balced 
clay, which he slid in betwieen two pieces 
of brass, like the two parts of a hinged 
ruler. These pieces of brass were fixed, 
bat not parallel to ebch oth» ; diey were 
closer together at one end dun at die 
other. The man tool: the bits of clay» or 
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stopper*, out of a heated fanuee, and he 
tried each stopper betveea these rales, 
and looked at divisions, which were marked 
on the biaas plates. What was he doing, 
papa?" 

" He was nsing a gort of thermometer, 
Hsny," said his father. 

" A thermometer of clay, papa!" said 
Lucy. 

" Yes, for measuring higher degrees of 
heat than can be shown by that thenno- 
n^er which yon have seen; if that were 
exposed to heat beyond the highest degree 
marked on its scale, the quicksilTsr would 
expand, so as to burst the g^ass, and the 
giass would melt, if put into one of those 
fiimaces whidi you saw yesterday; but 
these day thermometers can bear, and can 
measxire the heat of the fire ; for whidi 
I it is called a pyrometer, that is, 
r of fire heat." 

" I am glad I know the name, and what 
it means,^" slid Lucy. 

" Father," sEud Harry, " will you be so 
good as to explain Uie pyrometer to rae ! " 
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'' Harrf, will you be so gbod.as to ute 
year own understandiog?" said his ftther. 
" From what you have seen, and from what 
,1 have JDst told you, yon know enough to 
compiehead or invent the rest, without 
any further explanation from me." * ' 

Hany was silent, and considered first 
its use. He had seen the man put the 
stopper into the furnace, and then measure 
•it between the rulers, and afterwards say 
to another-wprkman— the man wlio was 
feeding the furnace, " Iliis heat will do." 
Now, thought Hairy, what dhange could 
have been made in the clay, after it had 
been put into the furnace, and how did he 
measure it; when he pushed it in between 
the two rulers? He must have tried whe- 
ther it had grown larger or smaller, after 
^having been put into the fire. . 
, ; " I think,", said Hairy, '^ that, perhaps 
some sorts of clay either -shrink or grow 
larger, when they are put into' the fire; If 
they did so always regularly, and if people. . 
found this, after a nomber of trials, then 
they might know the heat of the fire by 
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theqiAnlit^ whidEtbe'day hadshruDk, or 
ancreAsed in size. If this is die case with 
4ho6e bits of clay that I saw, they would 
be pyrometers, or measurers' of fire heat,'a5 
:you said ; I mean if you bad the degrees 
marked upon the niler to' measure them." 
-* ■ " Exactly so," said his father, " you'are 
right, as far as you haf e gone ; still there 
is a part of the pyrometer which yon have 
not explained to me. You observed thai 
the rulers were not parallel to each' other : 
do you think tibat was done by accidmt, or 
on purpose?" . • ' 

,' " I think it must have been on purpose, 
.&ey seem to have beai screwed down on 
the plate firmly, like a ruler partly open." 

" Then, if Aey were j^aced so on pur- 
pose, for what purpose ?" asked his &ther. 

" That the different degrees of shrink- 
ing m^ht be measored as the stoppers are 
pushed in," said Harry. " The persmi who 
first made the pyrometer must have tried 
experiments, and must have marked the 
diflerent degrees, which the clay shrinks 
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with difiiBrent heati. But I do not know 
by what (mrts of an inch, tx by what acaik 
it if made. The nifen seemed to me to 
- be abont two feet Itng." . 

" They are," said hia &ther, " wd the 
opening at die widest end is five-ten&s, 
and at the narrowest Uiree-tendiB of an 
inch. And bo that this proportion is k^t, 
it does not signify what inches or feet may 
be used in the length of the nders. ~ The 
bits of <^y miiich yon saw ezacdy fit into 
the widest opemng before &ey have beat 
used, and they shrink according to the 
d^rse of haat to which they are exposed, 
If it is g^re&tar tiMn &at m which they were. 
first, dight!^ baked." 

" Tlien, papa, 1h^ can only show a 
greater degree of best, i^ a lesser, and if 
4hey do not swell ont.again to the fonner 
stz^ they are of no use after they have 
been in. a great heal," said Lucy. 

" Of ntHie," replied he, " firesh atoppets 
must be ccmtinually used," . 

" That is ft great inconreuienoe," said 
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La(j7) " because yoM toust drag about Hat 
weight of flt(^>peTS> Not like « nice port- 
aUe tbcrftuMiHer m ita little casp." 

" Biit it has SO many conTenieDces, 
Luey," saidher feti»«, " that we may well 
^fucdot) tbaton^ diaadTaiitage." 

" One great couTenifliice I see," said 
Harry ; " the Bto[^r always remains of the 
same sise, a&4t it ie taken out of tbe fire, 
so that thexe is no danger of making mia- 
takas about it ; you may measure it over 
and over again:, but tke i^icksilver varies, 
sa^tif you do not write down the degree 
accurately, you are undone." 

" This pyrometer," continued his father, 
" is chiefly used in msoiufactories, or by 
chemists, in U^r laboratories. It has been 
of :gi«at use to Mr. Wedgwood, who made 
it, from feeling the want of snch ameasure 
in bit potteries. It was oecessary that he 
ahffolA know at what heats cntain clays 
melt pr vifrify, ths^ is, you know, turn to 
glass. The common workmen's expres- 
$i(»s for this, snob as red heat, or white 
beat, he found so inaccurate,, that, in trying 
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cxperinarats, maaj things were spoiled for 
want of that exact measure which ha pj- 
rometer-now gives. By it, he has aaoer* 
tained what heat all kinds of porcelains 
ban bear, wiAout breaking, <Hr mating, or 
turoing to glass. What is of still more 
use^ he can-ascertain ibe exact degree of 
heat required for baking, or, as they call 
it, firing any kinds of porcelain or eardien- 
waK, of which h« could obtain any iq>eci- 
meo, whether made in this, or in foreign 
countries. As Mr. Wedgwood said in da- 
scribing it, it speaks the language of all 
nations. The advantage of having an ac- 
curate universal measure, in any case, 
much as it pleases you now, will [dease 
you more when ycHir knowledge enlarges, 
and when you see the further uses to which 
it can be applied." 

" Papa, I remei^Mr seeing," said Lucy, 
" in Scientific Dialogues, the destaiption 
of a pyrometer, but I do not think that it 
was made of clay." 

" No, that pyrometer is differrait," said 
her .fedier ; " that measares by the ezpan- 
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«ion of aietal ban with different degnei 
of heat, which is shown by the motion 
given to an:indez." ■ 
^ " Like the hygrometer," said Uiey. 

" Yes, and there are several difleroit 
kinds of pyrometers, of which yon can-read 
the description at your leisure," continued 
her &ther, " in any encsrclopedta, if you 
have any curiosi^ about them." 
- " Yes," said Harry, "I dioold like to 
compare them, and see which is best, if I 
could." 

" That would be a good exercise of yodr 
judgment, Harry," said his &ther ; " but 
there are so many they might tire and 
puzde you." 

" The clay of which Mr. Wedgwood's 
pyrometers are made," continued his fi&ther, 
<! possesses some properties, which fit it 
peculiarly for the purpose to which, it has 
been judiciously applied. Those half- 
burnt bits of it, which you saw, Harry, 
may be dropped at once into intense fire, 
widiout cracking ; sad, when diey hare re- 
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cored its heat, nuqr be plunged mto ootd 
'VBter wUhout the least injiuy. In about 
three minutes they acqniie all the heat 
from ai^ fire, which they axe capable of 
teceinng, so ai to coatnct a* much as 
Ihc^ evBT will from that degree oi heat 
They may aAerwards be left in tiutt heat 
as long as yon {dease, for diey will not 
change. Take them out, and they can, as 
yDuhavie seat, be coded in afewseoonds, 
and $ia then ready for measuring in the 
gauge, Of scale." 

" How Tecy eenTement!" said Harry. 
" But Bs each pyrtHneter-bit can be used 
but oooe, tikere «ag^t to be a constant 
fresh supply." 

" There ,are taige beds of this clay in 
GarnvaU," jaid his fatbw ; " and to ease 
jroar mind, Huiy, on this subject, I can tell 
you, that Mr. Wedgwood ofliaed to give 
the Royal Society a sufficient space of ' a 
bed of Aiat clay, to supply the world with 
pyrometer pieces for ages." 
- '* I like tiiat very smch," cried Lucy. 
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" I cwnot bear, diat people who disoom 
s^iimtWc things skoM b« covetoui of 
^betai, or afraid that otben should have « 
8hwe." 

*' How could you ever think oi tiaeb a 
thing?" said Harry. 

" t nerer should hare thought of it," 
said haeji " only that 1 heard a g«nd»- 
aumoDce at Aunt Pierri^mint's say—but 
I bdieva I had b^ter not tell it, because 
it can do no good to any body. But 
H&ny, I hope, and I am sore, that if ever 
yoUiBTent or disooTW any thiag, jon will 
be ready to let otjiers share with you." 

"That I wUl," said Hany; "Oh I I 
wi^ it was come to that. Fa&er, thei* 
is something else. I want U) say, but J do 
not ^ow how to expl-ess It It is, that 
I think, that a. perjKn. -who invents aoy 
pyrometer, or hygrometer, or barometer, 
or new and exact instrument for measur- 
ing heat, or cold, or height, or quaati^, 
does more serrice than a person who 
ioTMiLts only a machine, which will do 
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'wdy for some pardcular purpos<e: &£- 
■cause dioK tneasuring instruments wiB 
assist a gftat nlBny Other people' ia thel^ 
ezperimeDts, for years, peibaps for ages 
to come. Do you andentand what I 
mean, papa?" 

" Yes, my dear, and 1 think what you 
say is very true. But do not twist the 
pOor button of my coat any more, or you 
win pull it off; and let me go now, for 
diere is the breakfast-bell." 

" Who will be down stairs first?" cried 
-Lucy, letting go her button, and running 
foremost Hany might hare overtaken 
her perhaps, in a race across the faaU, but 
that he sto(q>ed to hold open a swing- 
door for Mrs. Franklimd. She had in her 
hand two small packete, one of wlucb she 
gave to him,' and the other to Lucy. On 
opening the paper in w.hicb these were, 
wrapped, they found two ' cameos of 
Wedgwood's ware. Lucy's, which' was 
black on a white ground, represented a 
negro in chains, kneeling with his hands 
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raised, in a sappHcatiog' manner, with 
this motto engi^ved, 

'• Am I not ft man and a brother ? " 

' Harry's cameo was all of one colour, 
brown. It represented three alIeg;orical 
figures, Peace, Art, and Labour; and it 
-was made of clay, which had been brought 
ifrom Botany Bay. Mr.'Wedgwood made 
- use of this clay, as Mrs. Frankland told 
Harry, on purpose to show &e settlers 
and inhabitants of' dtat country, what 
• could be made of Aeir materials by in- 
'dns^ and ingenuity; and thua. he en- 
■couraged them to exert themselves. ' Of 
'^ese iMimeos the late Mr. Wiedgwood dis- 
tributed many hundred?. And no doubt 
-considerable effect was produced by 

— : — " the poor fettered sUre, an bended knee, 
Prom Britain's sons imploring to be free." 



i" Lucy, you have not seen our garden 
^lit," said Mre. Frankland. ** We had not 
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ttine jeatexday. bat if you are fond of a 
garden come with ua noV^ your mother 
uid I are going there." 

"Oh! thank you ma'am," said Luoy; 
" btit I must, oall Hairy, and we Will 
follow you directly." 

Ifhey followed, and a gay garden it 
was, foil of a variety of bright-coloured 
dowers, rich beds of camationa, and roids 
in foil blow. 

" Roses, fBOSB roses in foil blow in 
^ptemberl" cried Lucj. T^ day be- 
ftffe 4he had left borne, she had searched 
-their garden for a rose fo? her mo&er, 
but could find only cote poor solitary bod, 
which had a yellow fiightctq) on. She 
sflked MiB. Frankknd to tell her how 
she contiived to make; her roMsblow so 
late in autumn. 

" By pulling off some of the buds in 
spring," Said Mrs. Frankland, " as soon 
as they begin to form ; and by trans- 
planting some of die rose trees early in 
^ spiipgt «o as to pi:«Tent them from 
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florif eriog at that titue, ibea ikey blov ih 
autunm." 

Lucy said, she woald try thi* next 
siting on her own two rose treea. 

" Not on both, wiU you?" saul Hany. 
" Let US pall the buds off rac, and leave 
&em on the other, llien it will be a fair 
oqieriment." . 

*' And besides, you may then have h 
chance," said Mrs. Franldaud, " of the 
first rose of spring, as well as the last 
nM<B (^sunaoer." 

Lacy took notice of Boae lai^ cluitfeiB 
oi bright blue -flowers -—-i^^t^tanthas, uid 
wieties of didilias: she thought them 
beautifii), but she supposed that these 
co«ld not be had without a great deal 
of trouble and noney, and a hot-house, or 
a gardener at least. But Mrs. Franklaad 
said these did not require a hot-house, 
or even a gBrd^oer's skill, ** Indeed, "~ 
said she, " all the flowers in this garden, 
exceptnig perhaps certain' canuttiona, 
which my gardefier pruetf hi|^y, though 
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I do not, niay be bad by aily body T^itb a 
little care and exertion of their own." 

" By any body!" repeated Lucy. "But, 
ma'am, do you mean bodies Itke us? like 
■Harry and me? with only our o^ bands?" 

" Y«s, bodies like you," said Mrs. 
'-Frenkhnd, " with your own hands, pro- 
vided you use your heads as well as your 
hands." 

" In what way must we use our heads ? " 
■aid Lucy; "will it be Teiy difficult?" 

** No, consult your gardener's dic- 
tionary, and ftJlow its directions. Only re- 
member to do so at the right time of year," 
said Mrs. Frankland. She told Lucy, 
'tiiat f^e would gire her the root of an 
'agapantha, and of some dahlias, and 
that she and Harry were welcome, to 
seeds, roots, cuttings, or slippings, of 
any thing they liked iu this garden. 
'? Write down what you wish, and I wiH 
have titem r^ady by the time your mother 
brings you h^re again, as I hope she will 
on yourretunt home^rards.^" 
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Joy sparkled in tiiar eyes, andi drey* 
difiDked. Mrs-' Frankland, wifli warm .gr&-: 
titude; but, an instant afterwaids, they 
looked unusually grays; for theembar-. 
rasanaent of riches came upon them. They 
were left to make out their list; and how. 
to choose was the difficulfy, where all: 
were beautiful, and when their little' 
garden could not hold all. .Harry went 
to .work prudently. He measured out a 
qiace of ground,. that was the size of 
their. own gfoden.. Lucy conld hardly 
beliere'that it was so sijiall aa what he 
now .showed, her; but , he had : often 
stepped ' the hoandaiies, and was sure 
of.tiae size of .their . tezritories.. Rule and 
measure . soon settled the affiiir, and 
brought'their wishes into proper con^nss. 
Thqr calculated -whsA then- garden would 
hM, and made out their list- accordingly. 
Their chief wish.was.'to have a great bed 
of pinks and ounations. 

JBut the nKsqent they went near. these, 
n bid gatdoiffl-, who yns at work in the 
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gnden, md irko had long heaa eyemg 
them, appToaohed. He began to praise 
his caroatiom, which he nid were the 
finest in the cfMiDty* and he poioted out 
his fkvoarites. Thoe was the PtiBoe 
Regent, and the Doke of Wclliagton, m- 
AiU gloi7i diese ersrf body know; but 
b^mid .ibese, he had two soperhitive new 
fiivonrites. One he called, Hie pride «/" 
Sdland, sr the great Van 3}wnp. The 
oth». The eneyqfthe world, or tke grtat 
patf^aadrum, Hany and Lucy did not 
EBiidi adnuse either tA diese. Van IVcnn^ 
tiw)r thoaght was of a dull c<dour, uid 
the great pai^endniin had burst, and y^va 
felling to pieces in spite of hi» card sap- 
port Hany pfeferred wxne others. 
. " That which yon u« now at, master," 
aud the gardener, '^is DaVy'S' Duchess 
of I>vraB8him: Aat little dvchess was 
thought a preatdcal of 9<Mne yews ago, 
but she is quite out of fiuhion ■nvw'i' ■ 

Hanydid not care &».that, beUked her. 

"Whatdoes hasay?" tAoA tfaedesf 
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gardens, taniag to Lucy, viii letting 
doTTO that he might hear the aaawer. 

" ) Mj," cried Hury, spewing load in 
his eav, " ^t I like my Utde ducbess 
better than your great paojaDdratn ." 

" Indeed!" said the gard^^r, smiling 
m seom. " Why, master, wlut you have 
taken such a fancy to is not a camalion 
•Ten, it is only a ^V" 

"I, do not care," said Harry, "#lta« 
you call it. I like it, vhether it be called 
camaticai or pi&k,"- 

The gardener looked at him vriA con- 
tempt. 

"^ Piey vhat is the d^r»ce between 
them?" aaidLu^; *^ n^ mother has toM 
me, bat lionet it." 

The gardenw toU ber, diat one chief 
di&ieiKe is in the romtdness of the 
pat^ of caxnations, and ^e jagged or 
pinked .edges of dm petds of pinks. 

Lucy liked these edges, and she really 
thOBg^t.stne of the piDk» prettier Aan 
AflTc an ai tiMM . 1^ told' Htury sft, in a 
low voice. " But I am afraid," said she, 
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" diat the gaidsOT vonld detpiae me it 
hehe^rdme s^bo." 

"What signifies whether ,he despisei 
you or not?" said Hany. "There is 
nothing, wrong in liking a pink better 
than a camatirai.'' 

The gardener, who did not hear what 
was said, &ncied that they were debatii^, 
whether diey should ask . Cor one of his 
grand' panjandrdms, and he began to say, 
thai he was. sorry that he could not offier 
this, he could not give this to any body. 

Hany assured him, diat he need not 
make any. apology, because they did 
nc4 wish for them." Piqued by Harty^s 
indifference, the gardener named several 
lords and ladies, who . had admired bis 
panjandrum above all ^lings, and who 
had tried in vain, to. obtain it. It.was a 
very ^eat rarity, he said. Only two other 
people in England had a real panj^n- 
dmm. . . 

Hany. liked flowers .for being pnttyy 
and did not care wh^er th^ were rare 
or not 



c.an:a(,GoOgk 



49 

The gardener clid not laelteve him. 
SooD afterwardB he offered Harry some 
pmlcs, of a kind which he liked parti- 
cularly. 

" But, master, I can let you have them 
only upon condition, diat you promise 
not to give any cuttings &c layers of them 
to any one.'' 

Harry drew back with disdain, and said 
he would msks no suich promise. 

The gardener said, dut unless he would 
he should not have the pinks. 

" Then," said Harry, " I will do with- 
out them.'* 

He turned f0 abruptly, and fttdked 
«way> but Lucy stood still, and said, 

" I believe we may have them. 
Mrs. Frtinkland told us we might have 
any thing in this garden that we choose ; 
and here she is coming back firom the 
orchard." 

"Ofa! Aat alters the case," said the 
gardener, with a look 6f some tfiortificB- 
ti<Hi. " Then, master, you mii»t chooK 
wbat yiMi wiU, to be sure." ~ 
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Hany turned back, and walked com- 
poaedly along the sides of the carnation 
beds, writing down the names of those' 
he chose, on a bit of paper. The 
gardener breathed freely, when Hany 
passed hj the Panjandmm, and turned his 
back upon the Envy of the world. 

Lucy whispered to her brother, " Did 
you see how much he was afraid that 
you should have chosen any of those, 
that are really valuable: and why did 
not you?" 

" Because I did not like them, and I 
despise his mean reasons for liking them," 
said Hany, putting the p(^er and pencil 
into her hands. " Now go, Lucy, and 
choose." ' 

Lucy, admiring het brother's indepen- 
dence, foUotred his example, and chose 
what she liked, without being influenced 
by the foolish wish of possessing what 
other people cannot jHOcure. She did not 
choose either die Pride of Holland, or the 
Envy of the world. 

Hany was quite rig^t to adheare to his 
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own taste: here was no trial of complai- 
eance or generosity. 

Mrs. Frankland and their mother now 
returned from the orchard, and Hany and 
Lucy gave Mrs. Frankland their list. She 
looked it over, said she thought they had 
chos^i well, and had been moderate in 
their requests. She called to her gardener, 
gave him the paper, and desired him to 
have the plants in readiness at the time 
she nientioned. 

" Veiy well, ma'am," he answered, coolly 
looking over the list, which he saw was 
only of common flowers ; but when she 
added, th&t he must also give some Dutch 
hyacinths, and tulip roots, the gardener's 
whole countenance changed, he exclaimed, 
"My Dutch tulips and hyacinths!" and 
throwing down a hoe that he had in his 
hand, he walked off, muttering to himself, 
".that itwas well his mistress's head was 
not loose, or she would give it away." 

Mrs. Frankland laughed good-humour- 
edly at his anger. She bore with him, 
d2 
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she said, because he was an old and faith- 
ful servant, who had been long in the &- 
mily before she was married. " Though 
you might not think it," said she, " he is 
generous to his relations, of all that be- 
longs to himself, and covetous only of what 
belongs to the garden, of which he consi- 
ders himself as guardian against his mJ8- 
tress's extravagance. But I cannot bear 
this sort of petty avarice and rivalsfaip ' 
about Sowers, in persons whose education 
ought to have raised them above such illi- 
berali^. I have heard of a lady, who, 
when she was asked by a friend for the 
roots of some particularly fine flower, 
ashamed to refuse, yet unwUling to give, 
boiled the roots before she sent them, to 
prevent the possibility of their growing." 

Harry expressed the greatest indigna- 
tion against this meanness. 

They now. entered the conservatories, 
and observed the flowers of a plant, which 
hung over the entrance of the peach-house. 
They looked as if they were cut out of 
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thick velvet, and were covered wtdi honey. 
Their smell, which had been pleasant at 
first, soon became disagreeable and over- 
powering. Mrs. Franklond told Lucy, 
that &is plant is called Hojfa camota ; Hoya 
from the name of Mr. Hoy, the gardener, 
who introduced it into Elngland ; and car- 
ttosa from the fleshy appearance of the 
flower. She had {Wanted it at the door of 
the peach-house, because it is there a useful 
guard. Wasps are so fond of its honey, that 
they will, for this, leave untouched peaches 
and grapes. After they had seen the 
peach-house, they walked through the 
conservatoiy, where Mrs. Frankland pointed 
oot a tree, called the Papaw tree, carica 
papaya, which had been brought to her 
lately from the West Indies. The gen- 
tleman who gave it to her told her, 
that it will grow twen^ feet in three 
years ; that its juice has the singular pro- 
per^ of making meat tender; if the juice 
be rubbed on beef it makes it as tender as 
veal; and if an old fowl be hung on 
the trunk of this tree, it becomes, in a few 
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hours, as tender as a young cbiekoi^' Ttuii 
it is affirmed, is a fact, which has been. l«og 
known to those who have- resided in this 
West Indies. But Mrs. Frankland said, 
as she had not ybt fa-ied the esperiment, 
she could not assert it to be true. 
. At this moment, Harry put his hand to 
the mouth of one of the fiaes or pipes in 
"the conservatory, and perceived that warm 
air came through it; but Mrs. Frunklaad 
told him, that this air was not welt heated, 
and therefore did not heat the building 
as it ought. She said, that a man was 
just going to alter, and she hoped to im- 
prove them. Harry heard bis father talk- 
ing to this man {it the other end of the 
conservatory, and he went td ^e what was 
doing. 

His father turned to him, . and asked, 
whether, if he were to place the pipe, he 
would put it at the top or the bottom of 
the building? 

Harry answered, " At the bottom ; be- 
cause I know that, heated air is lighter than 
air that is not heated, and tl^e^ore, if it is 
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let in. at the bottom of die building itwiU , 
mix with ^e colder air, avd gradualfy 
warm the whole bouse as it rises to the 
tt^. ' ' ' 

As Lucy walked. on with Hany, she 
asked him how he knew ^at hot air is 
lighter than cold. 

" " As you might know," said Harry, *' if 
you recollect a diversion we were fond of 
when we were children, and which I should 
like this minute." He puffed out his cheeks, 
and, blew through his hand, as he turned 
hia fitce up towards the sky. 

" Blowing bubbles, you mean ! " said 
Lucy; "but what then?" 

" What do you diink makes the bubble 
go up?" saidHariy. 

. " It goes up, because it is lights than 
the air." 

"And how comes that? What is it 
filled with?" 

" It is filled with air from the mouth, 
Mown through a tobacco pipe." 

" Well, whether it is blown through a 
tobacco pipe or not," said Harry, " is the 
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&e outer air, do you think, when the 
lNd>UeTiiei?'' 

" Oh! hotter to be sure; now I know 
what )roii mean. Tlie bubbles go up, be- 
cause diejr are filled with heated air. In* 
deed I might have known irom this that 
heated air is lighter than cold air; but I 
did not recollect it at die rig^t moment. 
I winder how yon came to remember it 
lo well." 

Hairy said, that besides the bubble^ 
ano&er thing fixed it in his mind. A 
thing which he had seen wh^i she was 
away from home. A fire balloon, which 
went up because it was filled with heated 
air. He was one of the persons emr 
ployed to hdd die great bag of the bal- 
loon over a fire made of straw. " It was 
all flaccid at first," said he, " ta my 
father called the bladder which you may 
ronember he showed us." 

" Yes," said Lucy ; " and if your balloon 
were filled with heated air, it would ex- 
pand. I know Uiat" 
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" Yes, but you do Dot know how it 
pulled," said Hany. " I felt it beginning 
to pull against my hands, as it filled out; 
and at laat, when it was quite full, it pulled 
80 bard ih&t I could scarcely hold it But 
I was desired to hold fast, and I did, 
though my knuckles were burning. The 
initant papacried ' Let go,' we all loosed it, 
and up it went, to a great height, quite into 
the clouds. Oh, the pleasure of seeing it 
go up 1 and the pain of my knuckles, 
which were all blistered, fixed the whole 
in my mind, so that you need not wonder 
at my remembering it" 

While they were talking in this manner, 
their lather was still speaking to the work- 
men about the stove of the hothouse. They 
joined him, and listened to what he was 
saying. The man was asking Mr. Frank- 
land, if he had seen the new method of 
heating houses, used in a neighbouring 
town. He had, and admired it mucb. 
It had been first attempted at the house of 
the goitleman by whom it had been in- 
vented, which it warmed most comfortaUy. 
d5. 
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Then it was tried at the County Infir- 
maiy, where it alio succeeded to the aatis- 
f«cd<Hi of the medical men and. the pa- 
tients. It was the inrention- of a gende- 
man, who has for many years exerted 
his great knowledge of mechanics for 
purposes of domestic comftnt ; and who 
has, in the most liberal' mann^, devoted 
his wealth, his time, and his invoitiTe 
g«iius, to public woAs, useful to his na- 
tive town in particular, and to mankind in 
general. 

At this moment thejr were iotemipted. 
Some visitors had arrived, and they re- 
turned to the house. When Harry went 
•into the room he saw ladies with no bonneta 
oBth'eir heads, and one with artificial flowers 
in her bair ; though not much skilled in 
such matters, he thought this looked as if 
these people were not merely mdrDing- vi- 
dtcas, biit' would stay to dimier, for which, 
as Lacy knew by his &ce, he was very 
swiy. 

"Hie next time they were altme toge- 
Aec, in their mother's dressing room, in 
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hacy «sked ber brother if he had not been 
unhappy all day since the time they were 
interrupted at the' stove; but Harry said, 
that, on the contrary, be had been very 
bappy ; uid that be had ' heard several en- 
tertaining thinga. 

*' At first," taid be, " when I saw that 
woman, with the artificial flowers in her 
head, I thought it would be a company 
day, and that it was all over with us." 

" That lady was very good-natured to 
me," said Lucy, " in telling me something 
about the artificial flower which she wore. 
Did you observe it ?" 

" Not I," said Hany. " Yes, I believe 
I-didseeit; it was like a lilac ; and I was 
glad it had no smell, for I dislike the 
smell (^ lilac in a room. But what did she 
tell you about it?" 

" That she brought U from Italy. She 
asked me to guess of wluit it was made. I 
looked close> and I touched it, for she told 
me that I inight It was not paper, nor 
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•ilk, nor gauze, nor camlnic : I could n»t 
goess what it was, though I had tw indis- 
tinct recoUectioa of havii^ seeu something 
tike it somewhere. It was made of the 
cocoons of silk wanta. In Italy you know 
th^hare great quantities of these— in die 
Eolk worm's own country — and it is wdl to 
make use of them, instead of throwing 
them away." 

" Yes," said Hany, " if there must be 
artificial flowai, and I suppose thoe must. 
That lady gave also an mtvtaining ac- 
count of some travellera, who were stop- 
ped by banditti between Rome and Na- 
ples." 

" Yes," said Lucy, " and of die little 
girl who had her mother's Jewels given to her 
to take care of, and who concealed diem in 
her dolFs cradle, and who kept rocking die 
cradle and talking to her doll all die time 
the robbers were searchii^ die carriage ; so 
that they never suspected where die jewels 
were, and went away without finding them. 
I do not diink I could have bad courage or 
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presence of mind to have done tb^ I 
wish I could." 

" You do not know till you are tried, 
ivhether you could or not," said Hany. 

" But what was I going to say ? I can- 
not recollect," said Lucy. " Oh ! I was 
going to ask whether yon heard what that 
lady told me about straw bonnets t" 

" Not I," said Hany. " I heard her 
.b^imuDg to say something about the price 
and the fineness of hats. Women's business, 
thought I, to which I need oot listen." 

" Yet it was worth hearing," said Lucy; 
" though it was about bonnets, gendemen 
listened as well as ladies." 

" I am ready to listen now," said Hany. 

" In the first place, Harry, do you know 
what Leghorn bonnets are?" 

" Yes, I believe I do. A sort of straw 
hats. I know the things when I see diem," 
said Harry. 

" Very well ; and you must know, too, 
that ladies think, they are much better, be- 
cause dearer than others," said Lucy. "No, 
I mean much dearer, because better." 
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Hany, laughing. 

" Quite sure," said Lucy. " Tbey are 
really better; tbey wear much longer, and 
-bear wetting and crumpling. Th^ are 
ii^iteiy better." 

.■ "You know best I am satisfied," said 
Harry. " That is settled ; they are dearer 
because they are better. Go on." 

" And they must be much dearer than 
dM common straw bonnets,' which «e made 
in En^and, you know, because they are 
bronght from a great distance, from Italy." 

" Aye, from Leghorn, I suppose, from 
their name," said Harry. 

*' Yes, at Leghorn first, I believe, and 
for a long, long time, hundreds of years, 
I dare say ever since such hats hare been 
worn, pe(^le never thought of its being 
possible to make them anywhere btU in 
Italy. The straw is plaited differently, 
and they thought that sort of straw could 
be got nowhere but there. In short, tbey 
never thought of looking or trying whet 
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-have foond out, first in America, I believe, 
then in England, and at last in Ireland— 
poOT Ireland ! — ihey have found a sort of 
g;rass, the straw of which will do, and they 
have learned how to plait it ai well as they 
plait it in Italy. That lady showed us 
two bonnets, her own and her daughter's ; 
her own she brought from Italy, and her 
daughter's was made in Ireland, and, as well 
as I could see, Uie Iri^ one was the finest 
of the two. And much better judges than I 
am, uid people who looked through spec- 
tacles, and held magnifyii^ glasses to 
them, said the same. Several ladies in 
Ireland, as she told ua, have taken a great 
deal of pains to teach poor girls this straw 
manufacture. One lady, who leamed how 
to do it herself, from some directions in a 
common newspaper, set to work, and tried 
exp^ments." 

" Sensible woman !" said Harry. 

" And good," said Luc^, " for it was %o 
do good. And, «Aer a great many trials. 
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she na^ a iKHinet from the v&ry begin- 
juDg, with her own hands, from the first 
pre|iariiig the straw to the finishing ; and 
she won the prize for this, the best that 
erer was made, I believe." 

" Oh ! now, Lucy, do not go too iar. 
How do you know ?" said Hwry. 

"I tellyou just what was told me,mydear; 
that a person who saw it, and compared it 
witii me which had been sent from Italy, 
to some FreDch princess, declared that the 
Irish hat was full as good as the finest of 
fine Leghorn hats, which cost fift^ guineas. 
And this Irish hat was made oi a very 
comm<m grass, called created dogs-tail*, 
which grows even on bad . ground. Its 
flower stalks are so remarkably harsh and 
toagh, dkat cattle will not touch them, 
though they will eat the dry stalks of many 
other sorts of grass. But diese remain all 
winter in the fields useless ; and they are 
called in Irish tratBT^eem. When a thing 

* Cjnomim eristotus. 



caniMovCoO'^lt^ 



65 , 

is worth nothing, the Irish say it is not wortk 
AtroKM/een. But now trawnyeeos are made 
good for something, and for a great deal 
too." 

" ^ould you know the grass if you 
were to see it?" said Harry. 

" Yes," said Lucy, " I know it very 
well, and I will show it to you the next 
time we are in any field where it is." 

" Do," said Harry. *' I like the woman 
who stack to the bonnet till she had suc- 
ceeded." 

" She succeeded in doing a great deal 
more than making one fine bonnet. That 
would have been no great matter, only in- 
genious," said Lucy j '* but I will tell you 
much more, and much better. This kind 
lady taught several poor Irish girls to make 
these hata ; and two, not older than four- 
teen, working in their own cottages (ca- 
bins they called them), made in one year 
twelve -bonnets, and besides they did all 
the work tiat was wanted in the house 
as usual. Their twelve bonnets were sold 
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far & guinea a piece. A great many 
$uoh have been bespoken, and are to'be 
sent over to London. The children of 
those poor Irish, who, as yon know we 
heard, were almost starving last winter, 
have now one good way, by which th^ may 
eun guraeas for their fathers and mo- 
thers." 

" Th^ is good indeed," said Harry. 
" I am sure that woman who made the first 
bonnet, and taught than all, muat be glad." 

" Yes, I am sure I should, if 1 were in 
her place," said Lucy. " And, Harry, 
mamma told me, that if I can learn to do 
this plaiting, I may teach it to our poor 
widow Wilson's daughters. To-day I saw 
a little bit of it, which the lady, who told 
us all this, brought in her work-bag. She 
let me undo a bit of it, to see how it vas 
done, and she gave us some straw, and we 
bc^fan to try." 

" Now 1 know," said Harry, " why you 
were ajX plaiting straw so eag^ly. I could 
Dot think what had seized you, when 
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I saw you all so busy with straws vhea 
.1 came back from playing. But now, 
Lucy, to go to another thing, for we have 
laid enough about this >- did you observe 
the old gentleman who sat in the arm- 
chair by the fireside ?" 

" The same gentleman, who, the first day 
at dinner, talked of Wedgwood's ware, and 
ot v^etable pie dishes?" said Lucy. 
" Yes, I saw him, indeed. He took a 
great quantity of snuff, and I could not 
bear — " 

"What?" 

" It. Oh horrible, Harry !— rhis pocket 
hwidkerchief — " 

" I did not see it," said Harry. 

" I am ^ad of it," said Lucy. " I do 
not like him." 

" You do not like him ! my dear. I aa- 
ai90i!e you," said Harry, " he is a very sen- 
sible man ; for I heard him talking to my 
-faUier and Mr, Frankland about stoves, 
and flues, and fire places, and hot air." 

" Very likely," said Lucy ; " but I wish 
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streaks of snoff aloi^ the wrinkles ot bis 
waistcoat" 

" NevCT mind that," said Harry; " I 
want to tell you somethii^ eDtertaining he 
told me." 

" Well, do then, I would rather bear it 
from yoa than from him," said Lucy. " I 
hope, Harry, you will never take -snnfF." 

*' No, no, my dear ; no danger." 

"But when you grow old, my dear, 
great danger. So many old people dc^ 
and young too. Now I will t^ you ^ 
names of all the snuff takers I know," 

"No, no, no! my dear Lucy," said 
Harry, stopping bis ears, " pray do not; 
but let me tell you about a little bird." 

"A litde bird — oh! that is another 
affidr— I thought you were going caily to 
tell me about atovea. What about a little 
bird?" 

<' It was about stoves too," said Harry; 
" you most hear that, before you come to 
the bird- Do you recollect, some one 
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iiroia a stove in the passage." 

' '- Ves," said Lik^, " and the people be- 
gan to debate whetiier it was a ametl of 
smoke or of burnt air.** 

" Thcai it was, that my old gentledaui 
asked if diey knew what is meant hybum$ 
air, and he b^an and told of a doctor* 
somebody, who tried some experiments to 
determine whether heated iron gives Out 
any thing unwholesome to air, that passes 
over it, <n- whethn it takes any thing aWay 
from it, 80 as to make it, in short, tm^ for 
our breathing." 

"So he took a bird, I suppose,"' said 
Lucy. 

"Stay, stay; first he took a small cube 
ofiron, and lieated it to a great heat: I 
am sony I fo^et the degree,'' said Hanry. 

" Never mind," said Lucy, "get on to 
the bird." 

" And he put it into an exhatuted re- 
ceiver," said Harry. 

* Dr. DcM^Uri. 
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"The bird?" said Lucy. 
/"No, my dear, the cube of iron. I 
^ wi^ I had never told yoo about the 
bird." 

'* Well, well, I will not be bird-witted," 
said Lucy. " Papa, you know, told me, I 
was bird-witted once: but, Harry, I beg 
your pardon. Now, tell me ; he took a 
small cube of iron, and he put it into an 
exhausted receiver." 

"Yes," s^d Harry; "he placed the 
cube of iron so that whenever he let in 
air, it should all pass through a hole in the 
hot iron." 

" You never told me of any hole in the " 
hot iron," said Lucy. 

"There I was wrong," said Hany; "I 
should have told you, that he had made a 
hole through the iron cube; then he let 
the air into the receiver, and it passed 
through and over the heated iron; and 
when this receiver was filled with this air, 
he pat a little bird into it, and it breathed 
- the air without seeming to be in the leest 
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hurt/or showing that he felt any difference 
betireen it and fresh air." 

"Bat the bird could not speak," said 
Lucy; "and we are not sure it liked it." 

" Not sure, certainly," stud Harry; "but 
now listen to the next experiment, and you 
will find what happened. The man made 
the same experiment with a cube of tb^ 
aame size of heated brass, and put the 
sahie bird in the same receiver, after it had 
been again exhausted, and filled with air 
which had passed through and over heated 
iwass." 

" Weil," said Lucy, " and what hap- 
pened?" 

"The bird died," said Hany, "in a few 
minutes." 

"Poor bird!" said Lucy. "The man 
was very cruel ; I mean the experimmt 
was cruel." 

" No,"" said Harry, " because he tried 
the experiment for a good purpose, to save 
the lives and health of human creatures." 

"That was good," said Lucy; "but I 
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as well without killing the bird. He should 
have taken it out, when he saw it gating 
for l»eath, as I am sure he did before it 
died. And he should have let it recorer 
in the fresh air." 

" Certainly," said Hany, " it was cruel, 
as you say, to kill tfae bird, because it was 
unnecessary. But, except that mistake 
was not it a good experiment!" 

She admitted that it was a good ezperi- 
mmt; but she observed, that the lui^ of 
birds and of human creatures are digest, 
wid she thought it not quite a certain proof, 
that because a bird cannot live in su^ or 
such air, that therefore it must necessarily 
be unwholesome for human creatures. Ifer 
mother, to whom she ^pealed, thought 
this was true, and so did Harry. 

"How much we have' had to say and 
think of, irom what passed t€>-d&y," said 
Jjocy. "And how maay carious facts and 
ent^rtaiajng st(»ies we heard in conversa- 
titm, thou^ we were so vexed at being 
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iotfttirupted wbeq the Tiutots Bret came 
in!" 

"Ves," voifl Harry, "I.&oi^tofthat; 
and lliAught itbv, ri^t my father waa, in 
telling roe^ihatifreiiaaJiroiienlearD as much 
&om conv,eB8atioa.ss &ymb books." 



A. BOATING .party, W9A,pr^;>psed by Mr. 
JPcanklandj on , thei third and last day of 
^eif; visit, and.Hamy and, Luoy were ia- 
yited to., b^'Of this porty, at whic^.they 
much rejoiced. . i Tksy. had nevw beeorin 
pny hoalk' This .had not a sail, it was to 
bejQwed with oars, i They walked dcnm 
to. the: side .o£,the ri^«, which ran tbrOHgh 
^a>^pnods,,and.th/^ found ^dte, boat in a 
UttletOTeeh).nuipi!ed toapot^aa theba^lc. 
Luoy thought itia l^e . dangerous to walk, 
over the board that was laid irom the iland 
tailhe^edgeiofithebont. One ofthebi)|it- 
ii)$»:i«)uldhavflitakeO'her,by,the:wmtibnt 
aMhfi saw Jlan^vwaljcobieiirlesdy, sb«le)r 
l;0>iHd,»j}ih(n)fci^i«tanee< Tbe]i;vr4ie4e- 
ms4 ^.'Sit db)«n>ft8,sci9n,A« jhey wero'in 
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the boat, and something was said abont 
trimming it How, or why, a boat was to 
be tKmmed, Lucy ccwld not guess, and she 
was curious to see what would happeni 
Nothing happened, but that every body si^ 
still in their places, except one of the 
men who was to row, and who, sticking 
his oar i^inst the ground, poshed c^ 
from die shore. Then crossing over Lucy's 
bead widk his oar, and blundy sayings 
" By your leave, Miss," be succeeded in 
getting the boat out of the little cre^, in 
which it had been moored. 

• Now they were feirly out in the river, 
and all the boatoien began to row, ex- 
cepting one, who sat at the end of the 
boat, watching the way it vras going, and 
guiding it by me^ns of the rudder or helm, 
of which he held the great handle under 
his ana. 

After they had rowed a little way tikis 
man made one of his companions change 
places with another, who was mu4^ 
heavier ; tqid then seeming satisfied, said, 
" She is well trinmied now," Lucy per- 
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ceived that ^Ae meant the boat, and now 
uodeistood, . that by trimmed, he meant 
that the weight on each side of the boat 
was balanced. ^ 

All was new and amusing to Lucy ; she 
listened to the sound of the oars, and 
watched the sparkling drops, hanging 
from their edges, as the men lifted them 
from the" water. They raised, them out of 
the water, not edgeways, but with the flat 
part, or blade, horizontal, as you would 
raise a spoonful of any liquid. The use 
of this, as Harry perceived, was to di- 
minish the resistance of the air against 
the oars, as they were moved forward, in 
order to replunge them in the water. 

His father told him, that this motion is 
.called " feathering the oars." 

" Now I understand," said Lucy, "that 
verse in the song of the jolly young water- 
roan, which you used to sing, papa :" 

" IKd fOD not hear of a jolly joaag w&tennaii, 
Who AtBUckfriafs used for to plj? 
He featbei'd bi> oara with anchakiU mod dexterity, 
Vluning each heart anddellghtitig eseb eye." 
£2 
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As they rowed along, th^ saw a pret^ 
villa on the banks of the river. Lacy sud- 
denly started up in the boat, and asked 
Harry if be should not like to live in that 
beautiful place, with the gay veranda.'* ' 

" Sit still, my dear," said her mother; 
" for if you overtom the boat, you will 
never live anywhere." 

Effectually quieted by this lu^estion, 
Lucy sat down instantly, and quite still, 
silently enjoying die fineness of the day, 
and the pretty prospectof houses, gardens, 
parks, and woods, as they, rowed on, and 
observing the reflection of the trees and 
buildings in the clear river. A bird, with 
white, out-spread wings, was ekimacting 
over the water, which Lucy, wanted Harry 
to see; but he, close at Ms iather's <jbow, 
was intent on hearing, what Mr. Kank- 
land was saying of some, foreigners, who 
had lately been at his house, in the 
course of a tour they were making 
through England. He had taken them 
out boating ; and in going- down this part 
of tiie river they had been partiouli^y 
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stnick, not merdy with the picturesque 
be^f of the scenery, but with the appear^ 
ance of wealth, comfort, cheeribhiess, and 
d^ance in the reaidenoes of our' English 
gentry. The great Urritoria and paiacett 
as they called them, of our high nobility^ 
did not surprise them so much as the vast 
□umber and varie^ of the lawns, and plea* 
snre grounds, and pariu of our conntry 
gentlemen. One of diese foreigners was 
French, th« oth^, Italran. In Italy, &ere are 
fine places and fine gardens belongiiig to 
the nobili^, but none of these comfortable 
h^itations, fit for persons in tiie middle 
ranks of life. The Frenchman said, that 
these country homes were amazingly dif- 
fereitt from the comfortless chat^ujt in 
FVance. Th^ had paid visits to several 
of our country gentlemea, and liked their 
mode of living so much, that even the 
Frenchman protested, that if he had not had 
the honour of being bom a Parisian, he 
^ould prefer the lot (^ an English conntry 
gentfeman to that of any other being i^ 
the tmiverse. The Italian was fiirther 



c.an:a(,GoOgk 



78 

struck by the lib^rtj enj<^ed, and the 
equal justice done to all, as far as he could 
see, in England, He found, that many of 
our most distinguished men have made 
their own fortunes, many risen by their 
own talents pud exertions, from the lower 
ranks of life. He found, that in this couti-. 
try, thoiigh birth has great advantages,' 
education does more ; and industry and 
genius have the road to fame, and wealth, ' 
and honours, open to them ; he would, 
therefore, as he declared, rather have he&x 
bom in England, even in a lower rank, 
than in the highest class in any country, 
where such equal laws and, liberty, and 
such stroi^ motives for exertion, are not ta 
be found. 

Hairy understood all Htm, thoi^b it 
might se«n a little above his years, and 
liked it the better, p^haps, on that ac- 
count; besides, he ^oyed the praises of 
dear Old England. 

There was in the boat a sailor, who was 
now called upon to sing for them, as he* 
had a good voice, and knew many sailor's 
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songs; and there was a boy who played on 
the flute. This boy was Scotch, and sang 
for them serera) pretty Scotch boat songs. 
The singing was interrupted by the man 
at the helm calling out rather unceremo- 
niously to the boy with the flute, bidding 
him have done with his noise, for they had 
something else to mind now. They were 
coming, as he said, &st upon the weir; and 
the men, who had been resting upon their 
oors^ letting the boat float with the cur- 
rait, while they listened to the music; 
now b€^;an to row across the stream, which 
was carrying diem forward with increased 
velocity. Lucy imt^;iQed there was some 
danger, but what it was she did not know, 
for she had oerer seea a weir, not had 
Harry ; nor, if he bad Imown, was it any 
time for talking. All were silent. The 
maa~ who steered seemed intent on pass- 
log quickly through the current, and all 
hands joining in the pull, they reached 
and brought the boat, safely into a little 
creek, where they moored her, by throw- 
ing a rope from her round the stump of a 
tree. 
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Wfaeo Hiey were si\ safely lodged cm the 
baok, and while the fooatnieii were wipmg 
their foreheads, Harty inquired if there 
had been any danger, and asked what was 
meant by the weir. Mr. Fnaddand said, 
he wcndd show it to him soon, but they 
could not see it from the place where Ihey 
were standing. They walked on a littie 
way on the shore, and presently heard a 
80und,'a8«f wa1»^ ftdlittg^ but still could 
not see from wfa^ice &e sound came. It 
became louder and louder, as they ad- 
vanced, till, having passed the overhanging 
branches' of a willow, which interrupted 
tiieview.'they saw what caused the nobe 
of faHing waters. The stream was rushing 
down a step, fonned by a long ridge or 
dam, which lay obliquely across the river. 
This ridge was the weir, and theve might 
hare been some danger if the boat bad 
been carried too near it, by the force of 
die current. 

They were now to walk on to a place, 
where &ey were -to get into ano&er boat, 
on a canal. As.^they passed atong the 
bank, opposite to the weir, they had a-fbll 
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view of it, as the waters, arching over its 
rounding brim, formed a length of low, 
white, fuid greenish cascade, sparkling in 
the sun, and by its fall indented with 
changing lights and shades. While Lucy 
watched and admired these, Harry inquired 
triiat was the use of this ridge, or weir, 
which he saw was not a natural Step in 
the bed of the river, but which seemed to 
be built of mason-work, for some particu- 
lar purpose. 

Mr. Frankland directed his eyes to a 
mill on the bauk, and told him, that Ibe 
use of ihis weir was to dam up the river, 
so as to secure a eonstitnt Supply of water, 
and to give a fell sufEcient to keep the 
wheel of this mill in motion. Hany 
wished exceedingly to have a nearer view of 
the water-iAeel and of the mill. Wind- 
mills he- had seen and examined, but he 
had seen watennills only from the rOad. 
Mr. FranUand said, it would not take 
them above half an hour to wdk to the 
mill and back again, and was vrilling to 
grant Hany's request; Mrs. Frankland did 
not likie to refose him, yet she seemed 
e5 
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doubtful; she lookedat her wotcfa, fearing 
that they shotjld scarcely have time; she 
said, that she was aoxious to be home in 
good time for dinner, because she did not 
like to keep an old friend waiting. How- 
ever, if the mill could be seen in half an 
hour, there would be time; she promised tq 
wait for Harry ; and his mother said that 
she would sit down on the stump of a tree, 
and make a sketch of the pret^ sitoatioa 
of the mill, while he went to look at it 
No sooner was pnmission granted, than 
Harry darted off, and was sure he should, 
be back again in less than half an hour. 
But tinOe passes quickly when we are 
amused, ktd when we are following our 
own particular tastes. First, the great- 
water-wheel was to be seen, with all its 
vanes, and he stood observing how the 
wvter turned it. It was, as the millwright 
who came out to them said, an overshot 
wheel. Then it was to be explained to 
Harry, what is meant by an overthot wheel, 
and the difference between this and an 
tmderakot wheel. This vras a miU' for 
g^nding com : he had seen floor mills 
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tarned by wind, and as the construction of 
the mill work was, as his father told him, 
nearlj the same in this as in those which 
he had seen, there was no occasion to go 
over it Indeed, he would have relumed 
directly, but that he wanted to look at a 
crane, which was used for lifting up the 
sacks of com irom out of the boats, to the 
g;ranaT7 in the upper part of the mill ; and 
for letting down the sacks of meal, when 
ground. Harry thought he had been but 
a few minutes looking at this, and a few 
more minutes were spent in seeing a sack 
drawn up, and five minutes more in exa- 
mining the motions of a certain boUing 
or sifting machine, the operation of which, 
when explained by the overseer, particu- 
latly delighted him. 

The overseer showed him, that though 
the wheat, when it had passed through the 
mill stones, came out crushed or ground, 
yet that the finer parts were mixed with 
the coarse flour, as well as with the bran; 
or outer coat of the grain. In this state it 
was first spread out on a loft, in order to 
cool, and then it was poured down through 
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a wooden ftmnel, or hopper, into&b \qipet 
end of the bolting machine. This wax a 
long iiollow oylisder, surroanded with a 
Bort of net work of wire, resembUng gause, 
but of three dlfierent degrees of fineness. 
It was fixed in a sloping direction, and the 
overseer having kindly stopped the motion 
ofthemachinery, showed Harry, that within 
the cylinder there wiis a firame work of 
brushes attached to a small iron axis, whieh 
passed through its whole ' length. The 
overseer, by pulling a cord, set -tiiis iron 
axis again in motion ; and Harry perceived 
that the flour, when rapidly whisked roand 
by the brushes, was forced out through die 
meshes of the wire ; the finest flour passii^ 
through the upper and closest division .of 
the gauze ; and so on, till nothing remained, 
but the bran which fell out at && laweat end 
of the cylinder. Each species of flour was 
received in separate boxes, &om whence 
they were taken away in sacks,, acoording 
to the various use»to which th^ were to 
be applied. The finest flour being env 
ployed in .making the whitettsort of broad: 
or in paatiy; the coarser in household 



bread, and Aebrtln in a variety of domeS' 
tic parposes. 

Highly interested with what he had Men, 
because die patient overseer had made him 
comprehend it thoroughly, Harry hastened 
back to his mother, and was not a little 
astonished to find that they had been away 
an hour instead of half ao ho\ir. 

Mrs. Franldand, however, who always 
hoped the best, said that they could make 
up for lost time, l^ walking qnickly to the 
place where they were again to get into a 
boat 

"Quick time! March!" said Mr. Frank- 
land, and on they marched, in as quick 
time aa they could, till they reached the 
canal — a long level stripe of still water, 
whidi, as Lacy said to Harry, looked no 
better than a Inroad ditch tiiU of water. 

She saw many large boats on titis canal, 
loaded with coals, others with goods of 
various sorts, and some crowded wi^ 
people. To her mortification, th^ were 
to go on in one of the canal boats; and 
slowly they now went, nor was there any 
pleasant sound' of oars. Instead of being 
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rowed hj men, this boat was dmwn 6a hf 
a horse, who was fastened to it by a long 
rope, and who,' walking on a path on the 
bank, the trackway as they called i^ 
tugged on with hia head doWn, and as 
slowly as his feet could step. Lu<^ 
thought he looked quite stupified, and ais 
if he was walking in his sle^. 

" Why do people make canals, pi4}a?" . 
said she. 

He expltuned to her, that canals are 
made to supply the want of rivers, where 
they cease to be navigable, or in places 
where they do not natairally flow : he said, 
that canals are extremely useful for carry- 
ing easily, and chet^ly, heavy goods, and 
numbers of passengers. 

Harry supposed, that canals could be 
made only throng flat countries, and in 
ground that was quite level. But his 
father told him, th^ they can be carried 
tibrough ground th^ is iiot level. 

" And how do they manage," said 
Harry, " when they come to hills, be- 
cause wat^ cannot go up hill ; we could 
not, I think, go safely in a boat down hiU, 
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or down steps : yaa know we were obliged 
this moniiDg to get out before we came 
to that ridge, that little step in the river, 
the weir." 

" Yes," said Lucy ; '* one of the bo^ 
men said, and my own sense showed 
me, that it would have been very danger^ 
ous to attempt it; the boat would have 
pitched forwardi and filled wi& wat^, 
and we should all have been drowsed." 

" Then how do people manage when 
they come to uneven ground?" repeated 
Hany. " Perhc^s they do as we have 
done to-day, get out, and walk till they 
have passed over the hill, and then take 
to the water again." 

" That was the case formeriy," said 
his father, ** and is still practised in some 
places ; for instance, in America, and even 
in this country, in some of the fens of 
I^colnshire, they not only are obliged 
to get out of Iheir boats, Harry, and walk, 
but must carry their boats along with 
them, over land, or over marsh, firom one 
place where the canal stops to linotber, 
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where ^e grcmnA, h^sg nearly level, it 
can go on; but this is** incwive&ient^ 
Harry, even to passengers, and consider 
what it must be where heavy loads are to 
be carried." 

"VeryinconTenient,"Baid Harry. "Then 

I suppose people take great care, in the 

fiist place, tochoose the most level parts 

' of the oGontry, for their canals, and to go 

round the hills, instead' of going overthem." 

?' True," said his. father, "but some- 
times they calinot go round them : what is 
to be done then, Harry?" 

" I see nothing' that can be dcme, but 
to cut through them,, as we saw one of 
.the hills we passed over in our jouroey^ 
wh«%, from the height of the banks, it 
appeaiedi to have been cut down several 
fSeet, to ilettheToad go, through : the same 
must be done, I suppose, for canals, and 
where great stones, oc rocks, come in .the 
way, these nniat be blown, up with g^- 
powder, as wB-saw men blotting away a 
rod, irhere they were mnHTig a new 
road. Then the ruUiish, atad stones, and 



cGoogk 



eartli, mutt be ««rned away, and a lerel 
bed left for Ae caml." 

" Must is a word eauly Baid, Harry," 
observed hia &tlier ; " bat all tbis dig- 
ging, and blasting, and carrying away of 
stones and earth, is extremely tedious 
and expensive ; so much so, that it wonld 
be impracticable to have carried canals 
across parts of the country, where they 
now go, if it had been necessary to make 
die whole bottom, or bed of the canal, 
upon one level. The difficulty is obviated, 
by means of an ingenious contrivaAcet 
called a hck. We shall come to one 
on this canal soon, and then you irill see 
how it is managed, that we pass oyer 
inequalities of ground, without being 
obl^ed to get out of the boat, and with* 
out danger of its bemg overset" 

" That is die best of it," said Lucy. , 
" Is it quite safe, pj^t" 

" Quite safe, my dear : if your eyea 
and your ears were shut, you would not 
perhaps know, that you were pasong 
throu^ a lock." 
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Uany determmedi however, to Iceep his 
eftrs and eyes well open. Presently they 
csme to two lai^ wooden doots, which 
would have stopped the way across the 
canal had they been shut, but they were 
open, and flung quite back. Their boat 
passed on between the' doors, without 
their feeling- any difference in the motion, 
or perceiving any change in their posi- 
tion. The doors were then closed behind 
^em, and they foiind themselves in a sort 
of box, oi* reservoir, filled with water, 
just large enough to hold their boat wiA- 
eut striking against the stone work on 
each side, or the wooden doors at each 
end. There were two doors, opposite to 
those through which they had entered ; 
th^e they found shut; but a sluice or 
gliding door was immediately after their 
entrance drawn up; and this gradually 
let off the water that was in this basin, 
or reservoir, and the sur&ce of the water 
gently sunk, sunk, sunk down, with the 
boat upon it, with an imperceptible mo- 
tion. Lucy could, as she said, only know 
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HxeA they bad moved, by seeing the he%ht 
above, aod observing, on the stone sides of 
the lock, the marks of wh»e the water had 
been on their entrajice. They continued 
thus gently sinking till they came to the 
level of the water in the canal at the 
other side ' of the gates, through which 
they were now to pass. When it came 
to this level, the men opened the gates, 
KoA the boat was d^awo out, and went 
on without difficulty on the ceiBal. Hi> 
&ther bid Harry look up to the part of 
Ac caoal, where they had been before 
they entered the lock, that he might 
see the height from which they had 
funk. 

" Now, Harry," said he, " tdl ine how 
it bappened, that when we first came into 
the lock, we found the water in it upon 
a level wilii the water in the canal above, 
«i which we had been going?" 

Harry answered, that he supposed, that 
before they had come up to the lock, 
men had opened the great gates, and had 
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list die WBter from ijie caoal rash Into die 
reservoir till it rose to a level. 

" Not the great gates, Harry," said his 
fether : " the rush of the whole body of 
water fnoa the canal would be too violent. 
Think again." 

Hairy thought again, and said he sup- 
posed there were small sluices, on the 
side of the lock, nest the upper part of 
the canal, similar to those next the lower, 
which he had seen opened ; and he sup- 
posed that these sluices had been opened, 
before they cune up to the lock, and had 
gradually let the water in. 

His father told him, diat diis was exactly 
what bad happened, and reminded him 
of a whistlei which he had heard, from 
one of their boatmen, some time before 
they came to the lock, which was the 
signal for the man at the sluice to open 
it, and get ready the water for the com- 
ing boat 

' Harry was much pleased with this 
most ingenious cmtrirance. " It seemeJd 
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so easy," h« said, " that he thought even 
be m^ht have- iavwted it" 

" This is the case with almost all good 
inTentions," said his father. 
- " How nicely and gently we suqk down, 
down, in the boat," said Lu<^, " on the 
level water in the lock, while it was flow- 
ing out. As my father said, I anf sure, if 
my eyes had been shut, I should not have 
perceived that we were going down. What 
a depth we sunk! What a step that would 
have been, Ht^ryl for a boat to. come 
down: impossible, without a lock; but if 
you can go up and dowi^ stairs in canals-^" 

" Stairs ! I do not kww that," said 
Hairy ; " bvt one.st^p, certainly." 

Hen father told Lucy, that he had 
se^, in. Scotland,, on the Caledonispi Ca- 
nal, seven or eight locks, iminpdiately 
foU^ffdng each o^her ; an^ the people 
of tiie countiy called these I^efUun^'s 
itairi. 

Mr. Frankland was glad to see that 
Harry and l-ucy had heensfl, muQt^,pJeaBed 
.withAhe,l)C«k,, a^ it,was.f^,jthQ[,puf^^.Qf 
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showiDg it to them, that he had come home 
by the canal. Soon after passing through 
the lock they landed by the side of a road, 
where their carri^^ had been appointed to 
meet them. Mrs. Frankland rejoiced to 
see it ready iflraiting for them, and again 
she looked at her watch, as if afraid they 
should be late. 



Late they certainly were, and very late ; 
and cross, and very cro^ was the old gen- 
tleman, who had been kept waiting and 
starving, as he said, an hour and a half be- 
yond the regular dinner time. Mrs. Frank* 
land bore all he said, and all he looked, 
-with such gentleness and gQod-humoar, 
that Lucy wondered how he could con- 
tinue angiy. She thought, however, that 
he must be terribly hungry, and that whsn 
dinner came, and when he had satisfied 
his hunger, he would grow good-humoured 
again. No. At dinqer he grew worse 
and worse. Every thing was wrong. The 
fish was overdone, and the venison 'was 
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over-roasted; and some fault be found 
with every one of the many good things, 
which Mrs. Franklcuid, with persuasive 
words, recommended. 

" Try this, my dear sir, or try that" 

But nothing he tried would do. Mrs. 
Fraokland looked sorry, and still kindly 
soothed him ; but at last be said some- 
thing very provoking about ladies never 
being punctual, and seldom thinking of 
their absent friends. Harry could not bear 
this, and his natural bashfiilneas quite 
conquered by indignation, he called out in 
a loud voice, 

" That is veiy unjust ! " 
- The old gentleman looked up from his 
plate at Harry> whose face was red all 
over. 

^'-Well dwie, my little turkey-cock!" 
said he, half laughing. "What have you 
to say or to do witli the business?" 
. " Only dtat it was a)l my fault," said 
Hairy. 

He e^lained, and said, that he had 
staid too long looking at a mill, and talk- 



ing about an UDdershot and oreriAot 

wheel. 

" Mighty weU for you and your mill," 
said the old gentleman, in a tone between 
pleasantly and . r^i:oach ; " . but pray, 
young g^itleman, what was that you said 
about ' Very w^ustV" 

" It was unjust to say that ladies oerer 
thinlf, of thcur absent friends, sir," replied 
Harry ; " because Mrs, Frankljuidy who is 
a lady, did thinlf of her .dbarat friends, and 
of you in partici^ar; for she was very anxi-. 
ous.toget home in tim^, lest you - should 
be kept waiting for dinner, whichshe said^ 
sir, that you donot:lik,e." 

^' Who^does, «ir<?" asiid, tb^old gentle- 
manj now joining in. a laugh. '* Bat since 
it was all your fault, I must be satisfiedv 
andmust be obligiod to Mrs. Frankland for 
hocauue^ about me. Thk faare.is.veny 
tender, and not ovwrjcatied,- which, . con* 
W^^ingi.fljl jthings, is womierfii]. Mrs. 
Franldand, let us make up our quaireL by 
4KiDki^ a^^asB^of vine together." 
. :,MiB,:.Fmnklwd'8 good; ^temper, aud: 
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VfresA 8iml6 c<Hiqu^ed him. His fore 
head un wrinkled, and he became quite good- 
humoared, and taUwd of old neighboursj 
ifod of his gpood old friend Mr, Wedg- 
wood agftiu; Vid of the Sta£brd9hire 
canal — the Grand Dtmk, aa he called it 
, — of which the late Mr. Wedgwood was 
the first fm>pos^, and which has emicbed 
BO many iadividaals, who had eharea in 
die original undertaking. 

After dinner, when the ladies left the 
room, Uany follow^ them, ■ for he did 
not understand what was saying, about 
shares in namgathn, taxd the interest paid 
upon them. While the ladies .were drink* 
iog cofEee, the conr^'satiiHi tamed upon 
the cross old gentleman, and bore ra^ei- 
hardly upcm him; one lady in company 
declaring, that she thoi^bt Mrs. Frank- 
land had been too kind to hiiii ; that, for 
her part, she should not,, had she been in 
Mrs. Frankland's place, have thought her- 
self bound-to submit to his rudeness, or to 
bear his ill-humour. She ntentoh to Uugh 
at hhn forhisepicnrisiQ. 

VOL. II. F 



But Mrs. FnuiklaiKl i^np^ her. Sfa« 
said, tint she WW Audi Attach^ to this 
gsntieonui ; that he WM ui old friend of 
h0t hilsbalid'«i and of his Saaoiiy, and had 
long dhown thfllft Un^eaj, for which she 
felt giut^ul ; ami that the only way is 
which flbe dould prOv« hef g;Tatitude was 
by trriag to make him eootforttible and 
ha^y tti hit deiiliAing y«US( which ceuld 
not be done withbiit b«ufaig with hi» 
Ikde foibki. Bk faal beaefatence, Uid 
eneUsnt sense and iiiibrm6^M), jaade 
amends for ^mh; his pettJaiteEiess was 
MK» OT^ miA his kiAdBesB of heart 
dways rcimaiaed. 

Locy admtfed wd i&ed Mn. fVa^- 
land for speidting in AisOAnnet. She re- 
sohred, dio^ trhen She grew up, she wouM 
be «qiaAy :go«id*t&mp«red, and #ould 
l»ear with: the fdbles of old friendd, even 
if they happened td be a little cross. 
Abbfe all, ^ resolved that she would 
be as steady as Bfift. FiBBklaad, in de- 
fanding them<in their absence. 

In the evening, i^tev Xbs old gentle- 
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nwyi had iaikita hia nap, and wu sitting 
in his arm ehair, by the fire side, he 
eaaght bold o( Harry's arm, as be was 
passing, and said to him in a gni£F, but 
good-natored tone — 

" Tell me, htde man, why you are so 
carious about mills? Are yon to be a 
DHUer, or a miUwnght, pray? Or what 
awyeutobeT 

Harry, wko geaertUy nndesstood what 
VIA said to him quite literally, , anawewd 
grsrely^ that he beliei%d-he was not to 
be cither a millwright or a miller: that 
he did not yet hnow what he was to be; 
but, whatever he was to be, it could do 
Urn no hata to get all the Imow- 
Icd^ he could. And he wished to 
leani uU about ndils^ because it entertained 
kim. 

" And what do yon know about them?" 
said t^ gentleman. - *' Can you tell me 
what keeps a mill goiBg?" 

" Wind keeps a windmill goingr," re* 
I^ied Harry, " and wat^ a watermilL 
There are otlur kinds of iniUs, which 
f2 
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are kept going by hones, and ^ome are 
moved by men, and many by steam." 

« Upon my word, ' you know a vart 
deal," said the gendeman. 

" No, sir, I know veiy little," said 
Harry, bluntly, and looking ashamedj and 
not well pleased. 

" Well, I will not affitmt you any more 
by flattering you, since I find you do not 
tike it," said the old gentleman. " Come," 
added he, drawing Harry towards biSN 
*' we shall be good friends yet, you w^ 
see. I saw you playing with my grands 
son at marbles yesterday. Do you kna<w 
how marbles are made? " 

" No Sir," said Harry, taking one -out 
of his pocket, and looking at it ' "I should 
like to know how they are made so v&ty 
round and smooth: I should think it rnntt 
be difficult." 

*' It is : my friend Mr. Wedgwood tfM 
me, that he had found it one of the Eftost 
difficult tlungs he had ever attempted; 
and when I was on the Continent I m- 
qniried how ihey were made." 
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- ** And how are tfaey madcf air?"' said 
Hany. 

" Fiist th^ cut a certun sort of stone 
into bits of any irregular sk^>e% no 
matter what^ nearly the size of a common 
marble. These they throw into an iron 
mill, in whid) there is a number of par- 
titions, and to each partition strong rasps 
are fited, in a slanting direction : the mill is 
woriced by water, and is turned with great 
swiftness: the rubbing of the stones 
against the rough rasps, and against each 
other, rounds iJiem, and by d^;rees smooths 
aid polishes them, in the same manner as 
the gravel becomes rounded in the bed of 
a river. When they are formed to the [hy>- 
per shape, they fall through circular holes, 
nade in dte bottom of the mill, of the right 
nze to let them through. From Nurem- 
berg, Ae town where they are made, they 
are thought down the river Rhine to Rotter- 
dam, and thence sent all over Europe, to all 
countries and places where boys play at 
marbles; and where do they not? And now 
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fQU knofr mora about nnrbles ' tlun aine 
io ten of the hundreds of boys of your i^;^ 
who have their pookeU fiUed mth them." 

Thfi babkg;ami]»en takiitt was vofr <«et, 
fiir tiie old genden&an usually played a 
gune with Mrs. Frankland about tbia 
tine every evening ; but instead of going 
to«t, he staid talking to Harry, and telU 
ing him of vmoua titii^ which he had 
se«n idien he was in Holland. 

" When first I weiit to Aia3terdaiD;" 
caid he, " I Teaaember, 'as I t^roaohed 
the city, conntiag -for^-Bix wiindouUs ftU 
in motion. The Dutch bafe loog bboi 
famous millwitightB, and many of the cc»- 
trivances, now in 'ctwanon ose' in our miUfl 
-in ^gl»^, were brought &om HoUandr; 
fdr instance, one which yon may bare seea 
in your journey here. Did yon tflke notioe, 
that on some windniills there is a veiy 
small Sort of fim-^beel, which stands out 
alitdefromthetop?" 

" Yes ; I know what you meiai, sir," 
said Hany. 
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" So do 1," swd tucy. " Wbeft first 
I SAW At I thought it WM a littk vi|u}* 
mill to frig^Ow VW99 Ivrds irom ike conk" 

" And do yo« tjbw kaow ^e use of it ? " 

" I do," said Harry ; " for jay &th«ir 
showed DufoAfl, and «Kpl«iB«d it to me; 
the HAS of that little wheel is to turn the 
great satUwheeL towards the wind, hy 
ibeasw ^f the wind iteelf, so th»t which^vfr 
waQf U hlowv the nriU eoutinu«p to work, 
In those, whjt^ have not thia ingeniouo 
.cn>&ivaw», the sniU nMSt stand Mil] 
^tvry time the Iwiud t^xa^ssA, sod the 
mitler oaqnot set it in motioa agaijOi with- 
<Hit a great deal of tw»Ue ; h^OHut haul 
round tW nh«4« top of th« mill in an 
ftwiEiyr^ way/' 

"Why? how?" swd Lucy. " Do 
Harry ex^am the two wnye in which these 
diSepent w«idMilil tum, or lare tum«d. 
I have none :idiefl, but still I forg«t ex- 
actly how it is." 

<' Oh 1 I ant bnro yon know," Mdd 
Bsary. 
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" Perhaps I ^ know ; btit go on as 
if I -did not, begin from the be^nkig ; 
fimt, if you please, with &e awkward way, 
with Aat wwdmill which has no little 
fen-wheel." 

" That common mill," said Hany, *' i» 
called a p<)st windmill, because it is snp- 
{wrted upon a post, which is fixed firmly 
at bottom, Mid which goes up through 
tiie middle of the inside of the wood^ 
body, or tower-part of the mill. This 
tower is separate from the mason-work,' 
and from the grinding wheels underneath ; 
it hangs on the top of the post, and can 
be turned round upon it^' 

" This way do you mean? Like thisP 
said Lucy, holding her pencil -upright, and 
hanging her tiiimbte on its point. 

"Something like it," said Harry. ."But 
the great sail-wheel is faataned to the 
wooden tow«r, and one. cannot be moved 
round horizontally without turning them 
both. Suppose ihe wind changes from - 
north to squth, then the tower itself mtvt bd 
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tamed, m as to 'bang tiie front of tlie 
siuU tb ih» tide opposite to that on 
which they had stood." 

^* How inconTenient ! And how does the 
miller do this? for that tower, and the 
sails and all, must be a grettt weight," 
s^d Lucy. 

" He eould not do it wi&ont the 
help of a lever," said Hairy. " There is 
a huge ladder, which is fastened to the 
apper part of the tower, and which 
reaches firom that to the ground, sloping 
ovtmrds, so as to be a prop and jtat^, 
'to ke^ the mill filed in the position in 
which it is to stand, with the sails facing 
the wind. But the wind changes, and 
the mUl must torn. Then the miller tifk 
np from the grotmd the lower end of this 
great ladder, which he then uses as & long 
handle, or lerer, by which he turns round 
the mill, tiU the saib are again properly 
placed." 

" So much for the post windmill ; now 
for &e other," said Lucy ; '* diat with 
the little fan-wheel, as you call it." 
f5. 
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" Tlat does Ab baaiDeBs tdevetly, and 
viduMt avf trouble to miliar, oc ja$ia. 
Only the top, not the -whole body of thi* 
toad of whidtBill is Moyeobla. The axis 
of t)x gKOt aail-wheti goes i^xrengh this 
maveeiiie ttfp, and ^en^oxe cm be ^lifted 
round horizontally along with it : this top 
RitB on rc^rs, so Ctat it can move easily 
(m the top of the solid stone ^rvil «f the 
tower. Now for theUttie whbel" 

-' Aye, the little ingenioiu wheel," wd 

" That tf flo f)lMed at 6nt, thi^ ^ 
vanes catch the wind wbcaieverib does not 
l^ow t^ott the saik df t^ gK^t whed. 
So MS soon ma gretit wheel tM^s, littk-wkttU 
sets a-going, and it Bets ia xaaktou a tnufi 
of irhed-voil, all >«jiidk I oead «ot de- 
sczibe to you. I need oaly Mgr, ihot it 
has the power gisdwiHy to -tuni the -mfyve- 
able top rannd, tiili it 'brings great ivheel 
with its sails facing the wind; then ^neiut 
wheel sets a^goixig ; »td little whed by 
driiB time, haviDg worked away, from die 
wind, stops. Its busijMM is Aoot, mA 
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it- mm, tiU^ it H vamed. Wihea 4h« 
Mtad AgnnchuigBi, .«o as l» Mow tm ife 
vanes, ^tkeo it aete off BgMi, -and irork^ 
tke gnad wfawl-ramd fo < the jdgbt point, 
■nd 8D ioD coatjiuiftUf ." 

'^Veir^'wcdl, 700 nadentind- it, law," 
sudi&e^Mg^aiitianftn, -^'tflmay'Sity'tibst 
much without your lAiduB^ rthat I mtt^ 
to^flaUrryon." ■ ' ' ■ 

iiarryiaiHed;''*bnt,"<8aid he, "AhierB-ia 
ii duAg € d» not at fdl ^undnBtaad -about 
iriiidBHl)i> I iwr .aome staoding 'Stiil, 
wfailoiMWM aaadyrin tbb aama sifmilMm 
were going, 'witbidK rsaaae wjiid>: j .vaa 
ftinfcing'TA«t'tiie'ye»aoa<f Aia ooUdbe; 
aad I «it>poM dat tfatre must be sovaa* 
ftingdiAi^EBt aii.dw my wi wUeh ithc 
naoesioraaib ^ieaaAs^andopeifOT'ttt, 
l-Mieve I^hov^ eaft'it" 

>' Yott lUdcngbtly, I bdiere," iiaii-At 
Hi geadenum. "i. havea fiscndtn France 
a scientifie nan, who made « wudsiMl, 
whkh ooBtmaed waktng Mihea aH the 
otlKr mniliDiils m the neigfabouttioed 
ramained mfltioideBs. IW c^Qmbn ftto- 
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pie used to gxtber rooDd, and st&re tft 
it, and say, that it went by endaaBtment^ 
for thejr could not concetve how it coald 
go with less wind than their own; but 
this arose from the judicious position of 
the Tones, which had been placed so that 
the wind should act upon diem with the 
greatest possible force." 

" I wish I knew that judicious ipomtiaa" 
said Hany ; " I have often tried to disco- 
ver it in making little windmills, but I 
coidd only place the sails, by. guess. I 
shtndd like to know the rule and the rea- 
son, bBd the best possible way." 

"And I should be rery gladif I could 
tell you all this, my dear, but that is be* 
yond me. Learned men have thought and 
wiitteai much upiMi this very qnestton; but 
I am not a man of scien^ or a mathemO- 
tieiah, therefore I cannot exjdun it to you. 
I can describe only the things yrbieh I 
have seen and which I undoxtaiul." 

He then gave Hany an account of sere* 
ral things he had, seen in Amsterdam. 
Harry, knew .that .this city is built upon 
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piles. Lucy said, she re«)Uected readii^ 
the iwBiber of tiiese piles, which was 
l^odigioTia. 

Harry asked, whether any of them had 
givea way, or whether the hoiraes stood 
jupri^t upcm them. 

"No," said the old gentleman; "the 
first idea I had when I entered Amsterdam 
was, that many of the honses were tmnbliog 
down, they were so much out of the per- 
paidicular line, but still they do not 
fell." 

Hany was going to ask the reason of 
this, but anoUier question occorred to his 
mind, whidi he was afraid he should for' 
get, if he did not ask it first " Pray, sir," 
said he, " do yon know if Uie Dutch are 
acquEunted with the use of steam engines? " 

" Oh! yes, certainly." 

" Then why," said Harry, " do not they 
use steam instead of wind, to keep .their 
mills at work?" 

"Why should theyl" stud the old gen- 
tleman. 

"Becanse," said Harry, "wind is uu' 
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oertaiii, tb^ caosutf have it nhen they 
[dease; and if they hare not wind, thdr 
mills must stand still. If tluse is a 
afeana, they caimot nuke the vnnd letB or 
nuoB, justag therf vsut more or kis fiiroe, 
or quickness; but we can mam^ steaosafi 
WE please, at all timei c^ the year, and in 
all weather." 

"Vay true, my little maabaam," atad 
thegeotlenaan; "tiie Dutch sfe now begin- 
ning; to use staaK cnginfig; and what is 
more — " 

Wkat more ha said, ^cy was in no 
ecnditiim at this memeiA to laeaK, for an 
the scaittenni; of the saa^E which jie iSureir 
from, his fingen, abe wwb saited mifa a fit 
of suecaiag, liiat •ectted as if it mvaiA 
nevaesd. Whai^Moomed,dieiieaad 
the old gentleman speakingof tin eathank- 
ments, or high, and broad banks, whicb the 
Dutch h^e been afcl:^;edjto laiseto protect 
the country iirom inundations. These cm- 
hadcmentB are secaied (iuaSf bjr mats, 
fastened down by willows, which are-tanated 
togeAer, and wbadk Mgnain ^er the 
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mats decay, and tluu foEra the beat barrier 
i^gfmut die force of th£ sea. 

"Willows!" aaid.^e, "stitch yieldutg 
thii^B, which I can bend with the least 
touch; can thqr withstand the whole fyiee- 
of the sea?" 

"Yes, exactly lor that reascHi,"^d the 
old .gentlemaiii " because they do not ne- 
sist; jurt as you may have seen the moat 
ytdding mann^ do best agunst the tozrent 
of ang^, and the g;eatl«et of wo«ea subdue 
the most violent-teKpered men." 

Lucy smiled; she was always rebdy for 
a simile, but she liked this extremely, and 
was pleased wUh its particular applicatiim. 
Harry's heart now opened. He drew close 
to the elbow of the armchair, from which 
he had before kept at a certain distance, 
uidfaebi^n to use ^privit^e ofaakii^ 
^itetftioQS &«ely, which, he .had tijl.now 
done oidy withigreatTeserre. His motW 
sooD called him away, and advised him.and 
Uiey to go to bed, sis they were to set <tf 
culy l2te nrat moraing io pursue th^ 
joumtTf . They were soiry.to go, and every 
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body seemed soiry that they were gouig. 
The old gentleman asked which road they 
intoided to take, and when Hany's father 
answered, by Coalbrook Dale, he said that 
'he was very glad of that, for the sake of 
-his young friends. 

" Perhaps I shall not be up wfaenyOu set 
off in the morning," said h^ " so shake 
hfuids, young gentlemaD, and iare you well. 
It is hapi^ for you, that so early in life 
you have acquired such a desire for know- 
ledge. To-morrow you will see — " 

Mr. Frankland interrupted him, " My 
dew sir, do notlell him what he will see. 
Leave him the' pleasure of surprise." 



" GooD-BTE." It was cnne to that melan- 
choly word, and as Lucy put her head ont 
of the cairUige window, to say the ^ast 
good-bye to Mr. and Mrs. Frankland, who 
were on the steps at the hall-door, shutters 
^>ened in a bedchamber above, the sa^ 
'was thrown up, and the tAA. gentleimm put 
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oat bis head, and repeated "(Jood-l^e! 
good-bye! and a good journey to you." 

"Thank yon, tiiank you, sir; and pray 
shut the window, or you will catch cold,'' 
said Lucy. " He was very kind to you, 
Hany, after all," continued she, as they 
drove away; "and told you a great many 
aitertaining and useful things; and at last 
I liked him very well, though he did take 
so much snuff. And though he was a little 
cross yesterday at dinner, he made up for 
it afterwards. I do believe, Hany, that he 
loves Mrs. Frankland in his heart." 

"Who can help it?" said Harry. 

"I wish," said Lucy, "that when I grow 
t^ I may be such a woman." 

" I wish you ma.f" said Harry, in a tone 
that sounded gruff, because it was as much 
as h& could do to command his voice to 
qreak at all, be was so sony to part with 
these kind friends. Lucy indulged him m 
his tacitamily, and began to examine a 
Ittde red morocco memcvandum book, 
iriiich Mia. Frankland had put into her 
hand at parting, and which she bad held 
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tiU now miopened. On tonung ova tke 
leaves of this bodL, she found some of tbe 
pages 6Ue4 with dose writing. 

" Deftr, good Mrs. FraoklatKlI'* ex- 
(;lwiin«d Uicy. " Look, manuna, shfe faw* 
wsHten aU this for us, with her own hand : 
and what do yon think it inV 

" ' The Juvenile Oardeoor's C«lea^, 
dadicated to Hany and Lucy, l^ their «iii- 
oete fiiend, B. Fiankland.' 

" f Spring,' ' Sunuoer,' ' Autumn,' 'Win- 
ter,' all in £aur little pages," awd Lu^. 
'< I am almys ptutzlnd with the liwg direc- 
tions in gaidetUBg books, aboot heaps of 
things too, which I hareiiot ; but here, I we, 
are only such flower* and plants as we hb-tUt 
w ought to have, in our gardens, Hany; 
aad," continued she, after looldng over thb , 
calendar, " it tdla me exactly all I 
mutted io know, about the times and sea- 
loai &>t planting and transplaiiting, aod 
■owii^raeeds, and how to have succeMiiM 
of pcetty BowexB, • I must read it ^ you, 
Barry." fihe nad, and when she had 
finished, he joined in 4ur ddig^ at fin^ 
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ifig that it contained all, and no mora than 
they wanted. 

"^d you read it much better, Lucy, 
than yoB sometimes rwd writiog^" said 
Hanry. 

. "Because," said Lucy, "this is much 
plainer Uian vritjng is mnKtimes. Do you 
racoUect, Hany, how I stumbled in tiy- 
ng to fead to menuna your trandation?" 

"Yes, I knew yon wanted to xeaid it 
particula]^ weU," said Hany, "but you 
haggled teniblyi it made me very hot" 

" Not hotter than I was," said Lucy. "I 
ranted to read k, partioulwiy wdl indeed." 

"That was the vety reasoo ypu could 
wt," said Harry, "yon w»e too anxious 
and. Irig^itoiod." 

' Bm what frightened me was, that I 
could not m^e out the writii^. I knew I 
was. making nonsi^ise <4 what I was read- 
is^, and I could not help it. Since yon 
inure set. up to wiite a naming hand like 
papa's, you roa all your liters into oat ash 
otfair, so that at last, in semie of your 
words, there is not a single plain letter." 
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• "Ah! my dear! Icwahowyou in that 
verjr translation several — " 

" Possibly ; but then you make three 
kinds of rs, and when I have learned to ~ 
know one of them, then comes the-odier, 
quite difiiN^nt; and all your flis, and Rs, 
and us, and t», are so alike, no human 
Creature in a huny can tell them asunder i 
and you never cross your ta, so how can I 
tell them from /s." 
' ** But I do dot my ts,"rMid Harry. 

"Yes, you do; but- you never put the 
dots over the right letter; I can never guess 
to what heads the hats belong; and then, 
worse than all, you half scratch out, alid 
half write over, and half turn one lettM 
into another, and then repent, and leave it 
no letter at all. But all ^s I (K)uld bear, 
if you did not make ^vulgar flourishes." 

"Oh! Lucy, be just'; I have' left off 
flourishing, you must acknowledge, ever 
since you told me it was vulgar. I have 
never flourished since that day." 
■ " But that day was only last Tuesday," 
said Lucy. , 
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" I do not know whether it was To^ay 
or Wednesday," replied Hairy; "but; I 
know it was the day you read, or could not 
read, n^ writrag to mamma, and I have 
never flourished since." 

" Poor Marry ! 1 beg your pardon for 
i^eading your trftnsktioa so badly," sait) 
Lucy ; *' the next I will read better, if I 
can." 

" The next I will write better, if I can," 
said Harry. " Let me look again ; how 
does Mrs. Frankland make her writing so 
plain r' 

'^ And so pret^ too," said Lucy. " It 
looks pretty because it is so even and 
atra^ht; and it is distinct, because — let 
me see — she almiys makes the same letters 
the same way, tbat is o&e good thing -^ 
. for then I know them i^ain when I meet 
with them ; and she leaves a little space 
between her wnrds, So that we may see 
dKy»% separate words; and shefinishea 
each letter, and does not make her iss and; 
m so vecy much alike, that people cansot 
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tell the diSet&ice. The litde €s too tre a 
little different from the ts." 

" Very little," said Harry ; *' if I hid* 
Ae other lett^s, I defy you, Mrs. Lucy, to 
tell even Mrs. Frankland's i from her e." 

" But look at the difference, Harry ; like 
e is a little open at top; or, at wont, I 
blow the i by the. dot over it Look, 
the hat is always on the r^;ht head, and I 
know &e head by the hat." 

" A womai^ way, indeed, of knowing a 
head ! " said Hany, laaghing. 

" Oh, Harry ! when you come to lau|^- 
ing at womeni" said Lucy, " I know you 
hav<e iw^lung elise to say." 
- " Yes,'! have,*' replied Harry. "Since 
you are so fond of reading Mrs. Rank' 
littnd*8 Wtitii^, here is a Htde bit -moro {tsr 
you ; here is a page in your book, which 
yon have not*ead." 

Lacy took the bo<A, butwaa disa^spoiBted 
#ben she saw Aia page was only a cata- 
logue of the botanical nainei of the 'flowaes 
and shrubs, mentioned in the Jweoile 
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Oarden^'s Calendar. She did not know 
the nse, she said, of calling flowers and 
Bhnibs by Latin names, when they have 
good-enough English names, ' by which all 
people may know thnn, if they please. She 
CcMifessed, that the only thing she had not 
liked in alt that Mrs. Frankland ever did or 
said, was her having that day, in the gar- 
drai, always told the Latin names of the 
flowers after the English. 

" Harry, I know you think as I do, that 
you thoo^t so at the time; that made 
me dislike it the more, because I w^ airaid 
yon would think it *as — you knowwhat" 
" I know," said Hairy ; " and I did not 
lie it, I own." 

" We will a^ mamma," said Lucy. 
TlKy had been ell this lime talking to 
one another, on their own side of the car- 
rimge, and dieir fothu and mother, on theirs, 
were cffliversing on something perhaps as 
iatere^ng to thennelves. It was neces- 
stry to wait for a pause. At ^ first 
which occurred, die case was laid before 
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thoDO, Lucy stating it with aome hesiUtioAi 
and ending by saying, 

" Am I wrong, father, to think it was 
pedantic 1 Am I wrong, mamma, to say 
any thing about it ? " 

. " Not at all wrtHig to speak your opjniw 
freely to us, my dear," said her mother, 

"You would be foolish," said her father, 
" if you blamed without inquiring whether 
you were right or i^rong ; but you would 
be wrong if you .spoke to any stranger of a 
&ult that you saw, or thought you saw, in 
those who had been kind to you." 

" You do not think it was pedantic, ib^a. 



" No, my dear, I do not ; but before We 
can understand one another, we must s^tk 
what we mean by pedantic. What do you 
mean?" 

Lucy said she knew ^Hutt she meant, but 
she could not exactly- describe it. She 
turned to Hury. First, he said, that H waft 
tidking Greek or Uitin in the wnnig place; 
he added, that it was tiying to show that 
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we had any sort •f learain^ ^t other peo- 
ple had not But this, Lucy thought, wu 
rather vanitf or ovteatation than pedantiy. 
They had heard people call things pe- 
dsntie, which they did not think were ao ; 
for imtance, a boy had ooee said that Hany 
himself waa a pedant, ior talking of -the 
nege of Syracose, and of the machines used 
there, because the boy knew nothing about 
tlmn^ and disliked reading. 

" Then yon perceive," sud his mother, 
" that the meaning of the word varies with 
tfae'different degrees of knowledge o( those 
who nae it. I remember when it was 
thought pedantic fer a wc»nan to talk oS 
some books, which are now the subject of 
common cooreisatitHi. Sometimes old- 
fashtoned learning, and somedmea useless 
learning, is called pedantry; and it is 
generally though pedantic to produce any 
kind of learning that is so unusual, that it 
.ra not likely that the conqnny is aci- 
qnainted with it, oc can be pleased by it 
In short, pe^untry may be said t^^ be aa 
ill-timed parade of knowledge." 

VOL. II. G 
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" To go bock to 'Mr3,{<'ranklaiid, maiO' 
ma," said- Lucy : " slie knaw that we were 
not acquainted with thoae Latin names." 

■ " Yes, but she did not consider you as 
company. She did not display h^ know- 
ledge to excite your admiration ; she used 
those names in speaking to you, because 
she thought it might be useful to you to 
learn them. The knowledge of the bota- 
nical names of plants is not now unusual ; 
most people we meet with are acquunted 
with them." 

" I did notknow that," said Lucy. "And 
now I recollect, mamma, when Mrs. Frank- 
land was talking of plants to the artificial- 
flower woman, who did not seem to know 
any thing about the matter, she called them 
only by their comnum English names; 
therefore, I 4m sure she told the Latin 
names to us, because, as you say, she 
thought it would be of use to us. If she 
had wanted to be admired for her learning, 
she would have displayed it in company. 
So it is proved, Harry, that she was not 
pedantic, and I am very glad of it." 
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"But still," said Harry, who did not seem 
quite satis&ed, "remember what mamma 
said, that useless leamiug is pedantry." 

" Tbea the question is, whether this be 
useless leanung or not," said his^ather. 

" That is the very bottom of the ques- 
tion to which I want to get," said Hany. 
" What is the use of knowing all those long 
Latin names, when people may know the 
plants Hkey are talking of as well by 
their own English names ?" 

" They may know them, and describe 
them as well, to English people, but not to 
foreigners," said his father. " Most well 
educated foreigners, French, Spaniards, 
Germans, Italians, Danes, or Swedes, un- 
derstand Latin, therefore it is a sort of uni- 
versal language, in which botanists, and 
persons of science, can make themselves 
understood by each other. In all books of 
botany the latin is givoi along with the 
common name; and then the description of 
the plant to which this name refers can be 
•applied by people in different countries. 
a2 
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I have a Mead at Pu%, who couM not un- 
derstand what was meant hj a cowslip, be- 
cause in French there is no distinguishing 
nanie for cowslip ; it goes under the 
geaerid word fw primroses, primevere." 

" Yet a cowslip and a primrose .are very 
different," said Lucy. 

" Bnt," said her father,, "if this French 
lady had been acqntunted with the botanic , 
name, E^e would have'k&own the differeMe 
the moment it was mentioned, and the de- 
fici^icy in the* French Tocalnihuy would 
have been rectified. I reraember bearing 
a French lady talking to a geodemaD 
abodt dte beautiful- laurier .rose; ihe 
gentleman understood French, but he hstp- 
pened never to have seen a laurier rose 
"m Fiance, ^refore he could not under- 
stand what she meant, ^le described it, 
but stiil he mistook it for a rhododinidron ; 
at kst sotfebody mentioned its botanic 
oamei, Nerium oleander, and the moment 
the gefttiemati lUeard - this Latin naftne, h^ 
understood what was meant, and he knew 
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it was the eonuDon oleander which he had 
often seen b English greeahouies." 

ijhny bow understood the use of learn- 
ing the l^iia btdanic names, and he was 
satisfied. 

" Remember, my dear Harry," added 
his Eoothcs', " that I mean no more than 
that it is u^ful as a language, and as a 
laeans of acquiring knowledge." 

Lacy said, that she would ieam by heart 
all the botank names of the «»nmob 
flowers in the garden calendar, which 
Mrs- Franklaod had been so kind as to 
write in h» pocket-book ; and she be^ed 
Harry to tell her, whether many of them 
had any paHicular meaning, like those two 
which she had hem told, Hifdrangea, the 
water fover, or AgaparOhtiSy the beautijitl, 
because she thought she could then Ieam 
'them more quickly by heart, and remember 
them better." 

HuTy said that he would, if be could, 
bat that he would rather do it at another 
taae. He wanted to look at a broad- 
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wheeled waggon, which was coming down 
the hill. And while he watched the shape 
and motion of the wheels, and asked his 
fa^er some questions concerning them, 
Lucy was pitying the poor dog, who 
was chained underneath the w^gon, and 
who, as he waddled along, apparently 
half dragged by the neck, looked very 
tnoumful. She was told, that his use was 
to guard the waggon, and that his being 
chained to it secured his always being near 
it. She wished very much that the man 
Could be persuaded to loose him; a faithful 
d<^, she thought, would guard his master's 
goods without being chained. Her mother, 
observed, that it would be useless to talk 
sentiment to an English wagoner. Lucy 
wished that she had some money, that she 
might give it tp buy this dog from bis mas- 
ter, and set him free. Her mother told 
her, that even supposing she could buy this 
dog, the man would get another, and this 
dog would not perhaps be better oflf, as he 
might not find any body to feed him, "You 
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know> my dear hacy, we could not take 
him with us. What should we do for the 
next d(^ we meet under the next waggon?" 

Lucy saw the impossibility of freeing 
them all, and sighed. Her mother was glad 
to see that she had such humane feelings 
for animals, but said, " there is much we 
must bear to see in this life, that we cannot 
remedy; all we can do is, to take as good 
care as possible of those ereatores of which 
we have the charge." 

Lucy blushed: " I will take care not to 
foi^;^ to give poor Dash water when I have 
him agmo, manuna. 1 recollect one day — " 

Here she was interrupted by Harry, ex- 
claiming, "Father! pray look out of the 
window this instant! Do you see that 
streak of black powder in the track of the 
wag^on^ p^a? I saw it dribbling Jrom a 
barrel. Is it not gunpowder? May I get 
out and look?" 

He spoke as fast as he could utter the 
words, and his father instantly called to 
the waggoner, stopped the carriage, and 
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gunpowder. Th^ ran ^ter the waggwier, 
wbo eiAer ^d not hear, or would dcA stop. 
When they cn^rtook him, and Bhovred him 
dM ^mpowd^ running out of the baord^ 
lie, being a salky fellow, was very angry 
with Ihe barrel, and with the man who 
< packed it, and with the man to whom 
it WW going, Uid with every body but 
himself. He had no clear idea of the 
danger he had run, till Hany'a fathv told 
him, that he had Home yean before known 
a waggon to have been blown to pieees, and 
men and hontes killed, by just such an ac- 
cident. Sotne gunpowder had been shaken 
out of a barrel in the waggon, and bad 
taken fire, as it is supposed, from a sptak 
struck from a flint in the road. This com- 
manicdting with the gunpowder had blewn 
up the whole. The waggoner scarcely 
credited the stoiy, till he heard the name 
of the hill down Which the waggon had 
be^i going, and then, as. Harry <^served, 
wi^oujt any Jnt&er questifW} he beHeved 
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it to be true. So it is, lint igWHant peo- 
ple believe or disbdieve, without any rea^ 
aonible grounds. They itaid to aee the 
buiel well packed, and nfel^ stowed. 
Some 'of the passoigen, who were sitting 
within the canvas roof of the waggon, and 
1^0 had looked out and listened, now ex- 
pressed much gratitude, and siud they 
night have lost ■ih.&i lives but (at this 
timely discovery of danger. The wagoner 
then grew warmer in his thanks, and, as he 
was repacking the barrel, sald'in his 80- 
menetdiire tone to Harry, 

" Master, you've done uz a mortal good 
turn, Ifind0,andif zobe it was m my power 
to give you a lift any ways, I'd not be 
behiiHJ, you'd zee ; but the likes of X can 
do little for the Iftes of you gem'meo." 
' Harry thanked him ; he wanted nothing 
he said, but he was glad that he ^nd his 
wa^;on were safe. 

" How^well it was, father," said Hany, 
as they walked back together to the carri- 
age, " that I saw the gunpowder nimiing 
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out, and recollected what yon had tdd me 
about the blowing up of the wa^on." . 

"Yes," said his fadier, " you see how 
useful it Is to observe what passes before 
your eyes, and to recollect what you 'know 
at the right time." 

When Lucy ^eard what had passed, 
after rejoicing that wi^tm and wagoner 
were safe, she regretted, Aat when the man 
offered to do Hany a good torn, he had not 
said a word for the dog. 
■ " " I foi^t the dog," cried .Harry. " Fa- 
ther, will you stay for' me three mimites? 
I -will run and speak for the dog." 

His father smiled, and back he ran. 
What he said, or in what words the w^^- 
goner replied, we cannot tell, for Hany 
never could remember, either the words he 
used, or those said to him; but the result 
was, as he' informed 'Lucy, that the dog 
Lion was xmchained, that the -waggoner 
promised that Lion should have liberty to 
runafter-him by day, and that he should 
be chained only by night 
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Lucy was proud of her brother's share of 
this a£bir, and^ ^a wks ever her custom when 
she ^BS hf^py, she went on talking of 
every thing she could think of, and of all 
that she saw upon the road : while Harry, 
accofdinff to his custom, when he was well 
pleased with himself and particularly hap- 
py, was quite silent. After Lucy had ex- 
hausted every thing she could say, she 
perceived Harry's silence. 

" What are you thinking of, Harry? are 
you still thinking of Lion and the wi^- 
goner?"Baid she. 

" Not I) for thwe is nothing more to be 
done about them," said Harry. " I am con~ 
^idering what that very bright thing can be 
which I see out yonder, sparkling in the 
sunshine." 

"I see it," said Lucy, " it looks like a 
;moustrous diamond, twinkling between 
ih^ trees. What is it, papa? look at 
it-' 

Her father thought it was the reflection 
of light from some weathercock, or polished 
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globe '<Mi the top §£ a building. Ast^y 
approached nearer, they syw it . wag from 
the glass roof of a coaservatory.*^ , 

" R^ection of light! " said Lucy; "what 
do you mean, papa, by the reiection of 
light! and what is €tie difereoce betwem 
reflection and refraction, of which I have 
heani?" 

Her fallier answered, "When the rayi 
of light are thrown back from the surface 
of any polishel subetuice on wliich they 
strike, for instance, from a polished piece 
of metal or of glass, they «re said to be 
reefed. When the rayi pass tkrottgh any 
toansparent body, and, in- doing so, are 
tjomed from th^ direct conrae, &ey are 
daid to be refret^, and this light is called 
refracted light." 

" Do you recollect, Lucy," said Harry, 
" yesterday in the boat, you observed that 
the oar in the water looked as if it was 
broken? That wa^ because you saw it 
through &e water. Mr. I'rankland told 
■you that wa* the effect of refraction." 
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"I temember," aaiA haey, "that he Wd 
me so,, and tliat I did not underataod at the 
time what he meant I was ashaaaed to -ask 
him mote about it^^uid afli^wards I foi^t 
it ; hot yon. Hurry, can explain it to me, 
cauMrtyoo. 

f Indeed I cannot," said Hany. 

" Bnt, papa, will you be bo good as to 
make us undrastand it ? " 

" My dear, I cannot be so good as to 
tii»ke you understand it yet, till you have 
more knowledge: I am ^Ad, however, 
Lucy, that you observed the appearance of 
Hk oar in die water, and that you wish to 
know the reason of what you saw. Se«m' 
ingly slight observations of this sort lead to 
unpoPtaut discoveries." 

'.' Do they, indeed, papa," said Lucy. 
' "Yes; but often obserrations such as 
these, though tiiey. might lead to gnaX dis- 
coveries, if pursned, remain hundreds of 
years useless, because people d« not try to 
&id out the reason of what they have seen. 
As long ago as ' ^ time of Ar^otle^ 
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which u above two thousand years, aiDOi^ 
other questions in his works on natural 
hi^ory, he asks, why a stick appeals 
bent .when it is held obliquely in water? 
This qu^ticm was never rightly answered, 
till about four hundred years a^rwards by 
Ptolemy. The &me of several great phi- 
losophers, among the modems, rests upoti 
their discoveries of the rules or laws for 
measuring that refraction of light, on which 
the ^pearance of the bent stick in water 
depends. And not till the time of our 
great Newton, was the whole satisfactorily 
explained, or all the knowledge obtained, 
to which it has led. He, by pursuing 4bis 
and other seemingly slight observations, 
and by trying experiments carefully, to find 
out the cause of what he had observed, made 
his great' discoveries of those properties 
and laws of light, which we call the laws 
of reflection and refraction. Even from 
oons^ering the colours on a soap bubble, 
which inany others had observed before 
him, but of which ikey had made no use, 
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he was led to some of the most important 
cObdusioDS respecting vision and colours," 
But here all philosophical conversation 
.ceased, interrupted by the sound of the horn 
of a mail coach. Hanyand Lucy quickly 
darted their heads out of the .window ; 
for though oft^itiines seen, Lucy never 
willingly missed the passing of a coach, 
stage or mail. This was, as Harry guessed, 
the royal mail, with its guard behind, the 
scarlet man with the gold-lacoi hat, .blow- 
ing the authoritative trumpet to clear the 
road. Proud as a king on his throne, 
sat die many-caped, muiy-cravatted coach- 
man on his box, with his four fine horses 
even in hand, who kept on in full trot, 
regardless of the load behind — the whip 
idle in the master's hand, except that once 
.he flung out the long lash with a lig^t 
touch, to remind one careless horse, that he 
must draw fairly, and to brii^ him into 
true trotting time. As they passed, Lucy 
admired -the horses much, but the harness 



c.an:a(,GoOgk 



I3e 

" Nice ! " said she, " wid nicer than Rny* 
gentleman's hantess. Bri^t brass rings, 
standing upon the horses* foreheads, vith 
twinkling gimitials glittenng in the sun." 

Regardless of the harness and the twink- 
ling gimipala, Hany had eyes only for the 
horses. ' 

"What fine creatures! and how they 
go! Oh, father! look! how they tumthie 
comer," cried Hairy, leaning- out of the 
carriage, to watch them till they were quite 
out of sight 

The road for the rest of this stage wad, 
as Lucy observed, a stupid strei^t line : 
she could find nothii^ to do, but to cowit 
the carriagies they met, in the last five 
miles. Her father told her; that on the 
Bath n»d he had tnce met eleven stage 
coaches in five milfes. But on this road,, 
she met, in five miles, only one heavy 
laden waggob,. and twelve coal carts. 
ilarry wondered that she cootiiuied sUU 
looking out of the window, when there 
was nothing . to be seen but coal carts : 
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de and, «lie had a reason for this, and 
he left her to take her ovni ttnoe to tell 
it, which did not h^pen this stage. 



" HA.RRr ! do 70U r«n£fd>er, that the 
old gei^eman told ns last night," said 
Lucy, *' that we should be wrprUed, be- 
fore this day's journey should be over ? " 

" So he did," said Hany ; " bht I have 
been so bappy all day, that I never 
thought of it till this miante." 

" I hare been very bappy too," said 
Lucy, " but I have tiwt^t of it some- 
times. And now that dinner is ovct, and 
that ereniog is coming (m, it is time to 
think about k. I wonder, Harry, what It 
can be." 

Lucy traa standing in the' parlour of 
the inn, where they had dined, and she 
looked all round the room, and then out 
of tke window, as she spoke. 

"There is nothing surprising ha* I 
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am sure," said she. " But I heard papa 
order, that the horses should not be put 
to yet, not for two hours.. What can b« 
the reason of that, Harry V 

" We are to walk through some park, 
near this town, I believe," said- Hany, 
" and the carriage is to meet us at the 
ferthest gate, and we are to see some 
house. Come! Come Lucy! Papa is 
calling to us to follow him." 

Lucy followed with great alacrity, cer- 
tain that they were now going to be sur- 
prised. But they walked up an avenue 
of beech trees, and reached the house 
without meeting with any thing siu^ris- 
ing; and Lucy was disappointed, when 
she fo\md that her fether and mother 
came to this house only to look at some 
pictures. Neither Harty nor Lucy had 
yet ai^ taste for pictures, and their mo- 
ther thjerefore advised them to divert 
themselves by runni^ about the plea- 
sure grounds, which amusement diey 
were permitted to enjoy, upon heranswer- 
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iiig for them, that they would not touch 
any of the flowers or shrubs. First they 
went through all the flower gardens, then 
through the park, and by the river side, and 
up again through a wood on the banks, till 
the red l^ht of sun-set, which they saw on 
the stems of the trees, warned tbem to return 
from whence they came. They were afraid 
of being too late, and of keeping their father 
and mother waiting ; but luckily they met 
the wood-ranger going home from his 
work, and he showed them a path, which 
took them the shortest way to the house. 
Instead of being too late, they foimd that 
tb^ need not have run so fest, for their 
father and mo&er had not yet finished 
looking at the pictures. 

" Let OS sit down then, and cool our- 
selves quietly," said Lucy. " Harry, only 
think of papa and mamma having been all 
this long time, looking at pictures ! How 
tired I should have been, if I had been 
standing all this while, witb my neck bent 
back, staring up at them. Hany, do you 
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think, that when we grow up, and fet out 
vipoa our trayeU, that we i^aH. ever be so 
fbud of pictures as to stand looking tX 
them 80 loDg?" 

" Perhaps we may," said Hany^ 
" though we do not care about them nowi. 
I remember some time - ago, I ne^r 
thought of looking at prints, except c^ 
madiinea; but eva since the day I saw 
die prints m Don Quisote, I ham grown 
fond of them." 

" Yes ; and how happy we were t<^;e- 
ther," said, Lucy, " looking over the prints 
in Pyne's Microcosm." 

" True,^ I forgot them," said Harry. " I 
alwajTS liked those, because they are so 
like things and people we see evBiy 
day." 

" And die prints m the Arabum tales,"- 
said l^cy, " though they toe not like 
things we see every day, or any day, or 
Utai we can ever see in reali^, you like 
those, do not you, Harry T' 
• " I do," said Harry, " some of tiiem." 
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" Some (jf them," repeated Lucy. " Veiy 
right, so do I. ThoM that are like my ideas 
of what the Bultans, and viziers, and Fati- 
mas, and their turbans, and Cc^ Hassans 
might be. Bat some others I do not 
like, such as Aladdin's genius of the lamp, 
and the African magician, because tiiey do 
not come up to my imagination of them. 
Hany, do describe to me your image of 
the African magician." 

It was a diffieuh task, and Harry was 
giad to be reliered from it, by his lather's 
calling to him, to desire he would see if 
ike carriage was come to the park-gate. 
It wa£ there waiting, tmd by the time they 
got into'it, (be sun was set, and it was 
growing dusk. By the time that they 
r^iched the end of the next stage, and had 
drank tea, it was quite dark. They were, 
however, to go on anodier stage this night. 
Lucy, who did not much like travelling 
in the dark, observed, as her mother was 
getting into the carnage, that the coatih 
lamps ^ere not lig)^tedJ 
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" Never mind, my dear," said her father, 
" we shall have light enough soon." 

" Soon ! Oh no, papa, begging your 
pardon," cried Lucy, " there will be no 
moonlight these two hours. I can show 
you when the moon will rise, by my new 
pocket-book, papa." 

" Very likely, my dear," said her father ; 
" but, Lucy, do not stand talking on the 
atep of the canine." 

At the moment when her fath^ was 
giving her this advice, one of the horses 
was startled by a light, and, giving a sud- 
den jerk to the carriage, Lucy w&s thrown 
from the step - backward, and must have 
fallen under the wheel, but that her fa- 
ther caught her in his arms, and set her 
upright ^ain. Into the carris^ she 
went directly, and while yet trembling 
with the fright, her &ther repeated his 
advice. 

" "Wliile you live, child, never again 
stand in that manner on the step of a car- 
na^f without holding by something. I 
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Assure you, that you put yourself into much 
greater danger at that moment than any 
you are likely to meet with from the dark- 
ness of this night" 

Lucy hoped that her father did not think 
that she was a coward, and after sOme mi- 
nutes' silent submission, she expressed this, 
hope, and b^;an to defend her character for 
courage, by reminding Harry of all the in- 
stances she could recollect of her noier 
having been afraid in a carri^;e. Harry 
said nothing. " I cannot see your face, 
Harry. I hope you are agreeing with 
me." 

"No, I am laughing ; for I think you are 
a little afraid at this minute. I feel you 
squeezing close to me, because we are 
going down the hill." 

'< Thmk, and talk, then, of somethii^ 
^se," said her mother ; " and do not tell 
Lucy she is a coward, or you will make her 
one. Lucy, my dear, there is no dai^er ; 
but if liters were ever so much, you cannot 
alter it" 



c.an:a(,GoOgk 



144 

" No, mamnia ; only I wish he would 
not go quite so fa^" said Lucy. " Woidd 
you speak to him ?" 

" No, I cannot teach die postillioa to 
drive ; can yoi^ Lucy 1" 

" No, indeed, mamma," said Lucy, 
laughing, or tiyibg to laugh. 

" Then we had better let him fuUow his 
own business, which he understands, and 
which we do not." 

" Tery well, mamma; I know you aze 
r^ht, and that there is no danger now. 
We are down the hill, I feel, and it is all 
over nicely. But, mamma, suppose there 
was danger, and thttt the horses were 
really what i§ celled running away, what 
would -you do?" 

"Sit still. The only thing which 
would not increase my danger," answered 
her mother. 

" Gould not yon get out, mamma ?" said 

"Lconh}, perhaps, hut I wcmld not at 
tempt it; because 1 know it is the most ha> 
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zardouB thing that could be done," said her 
mother. 

" Yes," said Lucy's father, " I believe 
that more lives have been lost, and more 
limbs broken, hj persons' attempting to get 
out of carriages when horses were miming 
away, than ever were lost by overtmiu. 
All who have had experi^ice can tell you, 
that the best thing you can do is to stay 
quietly in the carriage till the horses stop, 
or are stopped. If you make any noise, or 
scream, or call to the person who is driving, 
you endanger yourself more, because you 
distract his attention, and you may be sure 
that he is doing the best he can^ be- 
cause he is probably as fond of his life as 
you are of yours. And as to dririog, pro- 
bably his best is better than ymtr best." 

" Certainly, papa ; but if — " said Lucy, 
and there she paused. 

"If what?" 

" I am not sure whether it is right to 
•ay it, papa; but I have heard, that coach- 
men and postillions are sometimes drunk, 

VOL. iz. H 
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and if he was drank, he would riot know 
how to drive." 

" Aod do yoa thmk that his being 
drunk would m^e you kbffff iiow to 
drive?" said her father. 

Lucy laughed ^ais, becsose Harry 
laughed. 

" But, papa, I sboidd know better than 
he did, if he had lost all «kxise" 

" True ; but I would not advise you, as 
a little girl, or «Ten if you were a wiAtiali' 
I should not advise you, to att^apt to di- 
rect or aigue with a drunken man ; for, 
besides the danger of his givihg some rude 
answer, either the coachman would be 
too drunk to understand any lihing, or he 
would not; as long as he could under- 
stand any thing, it is probable he 'would 
understand what he habitually knows best, 
how to drive. If he be so far intoxicated 
as not to know how to do that, he would be 
still less able to Contpr^end yoiir reasons or 
directions, supposing them to be ev^ so 
good." 
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" Veiy trne," said Lucy. She declared 
that'sbe nerer should think of talking to a 
drui^en coachman or postillion, but she 
hoped that she never should he driven by 
one. 

In which hope lier ihother joined her. 
" Lucy, my dear," said she, " when I was 
yotmg I vraa afraid in a carriage, and I will 
tell you how 1 was cured." 

" How, mamma?" 

" I was cured of my fear for myself by 
a greater fear for another person. I used 
to be sent out airing with a lady, who had 
lost the use of her limbs, and I was so 
much afraid for her, that it took my aften- 
don away fixim myself. She was very 
cowardly ; I was taken up in quieting her 
apprehensions ; and I saw, that nine times 
in ten, when she was alarmed, there was no 
cause for fear. This encouraged me the 
next time, and so on : besides the feeliiig, 
that if there were any danger I must -act 
for her, was a motive to me to keep my 
senses and presence of mind." 
h2 



c.an:a(,GoOgk 



" As to that last," said Lucy, " I thint, 
at least I fear, that it would have had a 
contrary effect upon me, and that I should 
have been ten times more airaid wilh the 
helpless person in the carriage." 

" No," said Harry, " I think I should 
have felt as my mother did." 

" What stops us ? What is the matter," 
said Lucy. 

" Matter ! nothing in the world, my 
dear," said Harry, laughing, " Only we 
are stopping till the turnpike gate is opened, 
and till this old man, with a lantern, has 
fumbled the key into the lock." 

Lucy joined in his laugh, and said, af- 
terwards, " Laughing is very good for 
curing people of being afraid foolishly; for 
when you laugh, Harry, I know that there 
is no danger, or you could not be so 
merry. And now — it is very extraordi- 
naiy — but I am no more afraid than you 
are, Harry. I will prove, it to you. I will 
think of any thing you please. I can cap 
verses with you, if you will." 
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" No, thank you, not yet. I do not know 
enough to cap with you yet, my dear. The 
little that I know is from Shakapeare, and 
that is blank verse, which will not do for . 
capping." 

" But it will do for repeating," said 
Lucy ; " and I wish you would repeat some 
of the quarrel of Brutus and Cassius, which 
we read together." 

" I will try," said Harry ; " where snail 
I begin?" 

" Begin," said Lucy, " with Bmtus's 
speech." 

"Wbatl shall one of DB, 
Tb«t Btnick the foremost man of >U this vorld. 
But for sappbrting rohbera, shmll we nov 
ConUmiiMte our fingers with bue brihes ? " 

Harry repeated tliis as if he liked it, and 
went on through all Brutus's part of the 
quarrel. He said he could not forget any 
of this, because he felt it. He admired 
Brutus, and Lucy pitied Cassius. His mo^ 
ther observed, that he Hked dramatic poetry 
better than descriptive. Lucy, however, 
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tliouf ht some descriptiTe poetty was beau- 
tifdl, and repeated to bimUw description, of 
Queen Mab ^nd her chariot of the hazel 
nut, made by the joiner squirrel, " tinae 
out of mind the feiries' coachmaker." This 
Harry liked well. Also some of the fairies 
in the " Midsummmer N^ht*s Dream," 
who " light their tapers at the fieiy 
glow-worms' eyea." And Hairy admired 
Ajfiel m the " Tempest," whose huainess 
it is — 

■»— ** T« trud dio ooze of tk* aalt deep ; 

To ran npon the sharp wind of tlie nortli ; 

To dire into the fire, or ride on the curled clouds. 

Or put a ([irdlfl roiud the eardi in fbrty minntea.'* 

And he could concave delicate Ariel's 
pleasure in killing the canker in the rose 
buds, Qjvag oa the bafs back, or lyiBg in a 
cowslip'abell. Butfor Pope's elegant Ariel, 
and the " fi% chosett nymphs of special 
note" he eared but little. He well knew 
that hb mother admired themi but he was 
toastttrdilyh^mest to afiectaduiiiation which 
hedidnotfed^ He thought it waa his fault. 
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His mother told liim, thai, peifaaps he would 
like them hereafter, and that in the mean- 
while he need not deapair of his own taate 
for poetry. 

Harry observed how much more easy he 
found it to learn lines which he under- 
stood, than to get by heart lists of names. 
He said, that he recollected having read in 
Baron Trenck's Life, that when the King of 
Prussia wanted to try Trenck's memory, he 
gave him to learn by rote a list of fifty 
strange names of soldiers in a r^^ent. 
Trenck learned them quickly. 
V I am glad," said Haxry, " that I was 
not in his place, for his majesty would 
have thought me quite a dunce, and would 
have decided that I had no memory. It is 
much more difficult to learn nonsense than 
sense," continued Harry: "there is some- 
thing in sense to help one out." 

" Unless it be droll nonsense," said 
Lucy ; " but when it is droll, the diversion 
helps me to remember." 

Hfuiy doubted even this. 
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Their' father said he would, if th^ liked 
it, tiy the experiment, by repeating for 
them some seoteQcea of droll nonsense, 
which were put together by Mr. Foote, a 
homorous writer, for the purpose of try- 
ing the memory of a man, who boasted that 
he could leara any thing by rote, on once 
hearing it 

" Oh ! do let us hear it," cried Lucy ; 
" and try us." 

" Let us hear it," said Harry ; *' but 
I am sure I shall not be able to learn 
it." 

" It will be no great loss if you do not," 
said his father. 

" Now, Lucy, pray sit still and listen," 
said Harry. 

But Harry's power of attention, which 
he had prepared himself to exert to the 
utmost, was set completely aX defiance, 
when his &ther, as &st as he could utter 
the words, repeated the following nonsense, 
abruptly beginning with — 

" So she vent into Ote . gaxdea to cut » eabbage 
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leaf, to make m apple ina!; utdat the sametina a 
jreat die-beBr coming np the sbeet, pops Its head 
into the shop. * What I no soap?' So he died, and 
she very tmpnidently married the barber ; and there 
vere present the IHcninniee, and the JobliHiea, aod 
the Garyalies, and die grand Panjandrum himaelf, 
with the little round button at top ; and they all 
fell to playing the game of catch as catch can, 
till the gunpowder ran out at the heels of thdr 
boots." 

" Gunpowder at the heels of their boots I 
horrible nonsense!" cried Hany; while 
Lucy, rolling widi laughter, and laughing 
the more at Harry's indignatioD, only 
wished it was not dark, that she might see 
his face. 

" Well, con either of you remember or 
repeat any of this ?" said their mother. 

Lacy said, that if it had not been for 
the grand Panjandrum, she was almost sure 
she should have been able to say it ; but 
she was so much surprised by meeting the 
grand Panjandrum himself agaiiv and so 
diverted by his little round button at top, 
that she could think of nothing else; be- 
h5 
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sides, htngking hindeFed her from hearing 
the names of all the company who were 
present at the barber's marriage : but she 
perfectly well remembered the Picnin- 
nies ; and she knew why she did, because 
their name was something like ptccanini ; 
and this word had been fixed in her head 
by a droll anecdote she had heard of a 
negro boy, who, when he was to tell his 
loastCT that Mr. Gosling had called upon 
him one morning, and could not recollect 
his name, said he knew the gentleman was 
a Mr. Gooae-ptccanini." 

" So you see, Lucy," said her fader, 
" that even with you, who seem to be your- 
self one of the numerous family of Ihe Pic- 
caniniesjOTof theQoose-piccaninies,there is 
always some connection of idea8,.or sounds, 
which helps to fix even nonsense in the 
memory. 

•' Pvpa., will you be so very good as to 
repeat it tmce more. Now, Harry, once 
■ more let ua try." 

" I would rather learn a Greek verb," 
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said Hajiy. " There is some sense m that 
Papa, could you repeat one? " 

*' I could, ton, but I will not now," said 
his father ; " let your sister divert herself 
with the grand Panjandrum, and do not 
be too grand yourself, Harry. It is sweet 
to talk nonsense in season. Always sense 
would make Jack a dull boy*." 

The grand Panjandrum was repeated 
once more ; and this time Hairy did his 
best, and remembered what she went into 
the garden to cut, for an i^ple pie; and 
he mastered the great she-bear, and the 
no soap, but for want of knowing tcko 
died, he never got cleverly to die marriage 
with the barber. But Lucy, less troubled 
ctmceming the nraninatiTe case, went on 
merrily, " and she very imprudently mar- 
ried the barber." But just as Lucy was 
triumphantly nammg die conqiany present 

* Future commeoUton will obMr?e, that this >1- - 
ludes to ibe uicleDt Bridsh adkge, 

" All woric and no pUf makes Jack a doll boy, 
AU plajr aad no wmk vakei Jack a mere toj." 
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and had got to the JobUllies, Harry, whose 
attentioD was not so wholly absorbed, as 
to have no eyes for outward nature, ex- 
claimed — 

" Father 1 &ther!— Look! look! out 
of this window. A 6re t a fire ! a terrible 
fire it must be. The whole sky yonder 
red with it" 

" Teirible !" said Lucy, looking out. 
" It must be a town on fire." 

" Father !" repeated Harry, much asto- 
nished by his fether's silence, and'compo- 
fure, " do not you see it?" 

" I do," said his fether, " but it is not a 
town oo fire. You will see what it ia pre- 
sently." 

A dead silence ensued, and the grand 
Panjandrum was forgotten, as though he 
had never existed. They drove on, Harry 
stretching out of one window, and Lucy 
leaning out of the other, while her mo- 
ther held her fast, lest the door should 
open. 

" Harry, what do you see? I see fires, 
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flames! — great sparks. flying up against 
the sky. Now I see, I do see, maouna, 
a house burning — there, there, mamma, 
at a distance, flames coming out at the 
top 1 " 

" On my side, I see flames coming out 
of the ground," said Hany. 

Lucy rushed tumbling over to her bro- 
ther's side of the carnage, bidding him look 
out at her house bwning. 

" Fires indeed ! the whole country is on 
flie," said Lucy. 

" I suppose they are burning the grass, 
or a wood," said Harry, endeavouring to 
regain his wonted composure, and to ntake 
s^ise of it ; " but certainly there is a house 
on fire, father ! flames red as blood burst- 
ing from the top!" 

" And we are coming nearer and nearer 
every instant," cried Lucy, " the road, I see, 
is going through the middle of these fires ; 
Oh, father ! mother ! will you call to the 
man, he must be going wrong." 

" He is going quite right, my dear," said 
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her mother : " keep yourself quiet, there is 
no danger, as you may see, by our not 
being alarmed, for you, or for ourselves." 

These words, calmly pronounced, tran- 
quillized Lucy, and Harry determined to 
wait the event, and not utter another word, 
whatever he might see. He was quite 
certain^ by his father's composure, that 
tihere was no danger, either for themselves 
or for other people ; but this securi^ left 
his mind more at liber^ to feel curiosity, 
and very curious he was to know what was 
coming, how it would «nd, and, above all, 
how it would be accounted for. 

They were driving now along a rai&ed 
road, with 6res on each side of them: 
fiames seemedto burst &om the ground at 
intervals of a few yards. Their deep. 
red colour and pointed shape appeared 
- against the dark bight, far end wide as the 
eye could reach. The fires near the road 
made it as light as day. 

" My father might well say we should 
have lig^t enough," thought Harry. 
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'< i wonder the horses are notfirightaied 
hy the fires," thought Lucy: she had be«i 
for some time breathing short, in dread 
every instant that the htwses would start 
off the raised road, and overturn the 
carriage, or plunge and tJirow the man, 
or set off full gallop. When ncme of 
these things came to pass, and when 
she saw the postillion so inconceiTObty 
at his ease as to lean over, and pat his 
horses, and then to take off his hat, and 
tighten the band, and try it again and 
again on his head, till it fitted, Lucy began 
to breathe more freely, and she observed 
how plainly they could see die man and 
horses, and the black shadow of the car- 
riage upon the road. 

Then exerting herself to find something 
to say, to show she was not afraid, she 
looked for the burning tower, but it was 
concealed by a turn in the road, or it was 
confounded with other distant flames. 

" It is like the country of the fire-wor- 
shippers in the Arabian tales," said she; 
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offigures. Shesawbyoneofthefires,near- 
est the road, fig^ures with pale faces, like 
sfiectres, the light shining strongly on them. 
She could see the man's bare arms, and 
his shovel, as he shovelled up the burn- 
ing mass. "And the boy standing by, 
and the woman with the child in her 
arms, quite like a picture I have seen 
somewhere." 

" But never anywhere," said Harry, 
" did you see such a real sight as this 
— all those lone fires for miles ro\md, 
burning how, or for what, I cannot im- 
agine." 

" It is like the infernal regions ! is not 
it, Harry?" said Lucy. 

" I never saw tbem," said Harry, " nor 
any thing like this ! it is very wonderful. 
What can the fires be for? signal fires?" 
No, ^oug^t Harry, there are too many, 
and on flat ground. 

" Signal fires are always on hills, are 
not they, father ? I see these fires near us 
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are from Utde heaps or hillocks of earth ;" 
but whether they, were artificial or na- 
tuntl, made by men's hands, or thrown np 
hy subterranean fires, Hany could not 
divine. He wished to find out, he dasired 
not to be told, and yet he almost despaired 
of discovering. 

" Father, I have read in some book of 
travels, of fires that burst out of the ground, 
of themselves. And I have beard, of 
some lake of pitch, or some — what do you 
call it?" 

" Bitmuen, do you mean?" 

" The very' thing I wanted ; lather, are 
these fires of that sort, from bitumui, or 
do they burst out of the ground of themr 
selves?" 

" Not exactly either," said bis father, 
but those are both good guesses." 

" The fieiy tower again, brother ! " cried 
Lucy. They came near enough to it now, 
to see itrdark form, and even to hear Uie 
roaring of the fire. The body of flame un- 
diminished, undiminishing, kept spouting 
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to and iro by the wind, nobody nsai.ox 
heeding it. When the road brought them 
to the other aide of the tower, they saw an 
ojpeo. led aroh underneath, which aeemed 
to be filled with a sloping bed of fire. 

Harry had often seen a lisoe-kiln bum* 
ing in the night. " It is a lime kiln, I do 
believe, only of a difierent shape from what 
I hftve seen." <s, 

".No," said his iather; "but that is a 
sensible guess." 

"Then it is a fbundery! I have it now. 
I remember the pictore in the CyclopEedia. 
It is a foundeiy fof mehii^ kon or brass. 
~ Now I begin to understand it all." 

" And there are others of the same sort," 
said Ijiey, "comity in view. And what 
is that black shadowy form moving up 
and down regularly, and continually, like 
die outline of a steam engine ?" 

" Like the great beam. It is a ateam 
engine," cried Han-y. "I see others. 
There they are, goii^ on all night long, 
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nrorkiDg, woritin^, worUag, always doing 
their duty, by themselTes, and of them- 
selves ; bow very — " 

"Sublime," said Lucy. 

His father told Harry, that he wbs quite 
right in su|^sing that these were foun- 
deries. As to the fires, he said, most of 
them were low ridges of coal, which were 
burning into coke, ft* the use of the foi^ea. 
The process was very simple. After the 
coals were set on fiie, a man waa em- 
ployed to cover ijiem with ashes, through 
which the smoke could escape, till they 
were sufficieatly burned. Coke, he told 
them, gave out a more steady and intense 
heat after the gas and smoke were drivfai 
c^. Scnne of the fires, he added, might 
porhi^ proceed from the reftise nnall 
coal, which were known occasionally to ig- 
nite spontaneously, and were suffered to 
bum, as there was no danger of their doing 
any mischief in this waste land. 

When this explanation was given, Lucy's 
interest a tittle diminished, with the mys- 
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tery; but Harry's increased when he consi- 
dered the wonderful reahty. 

" I shall like to see this country by day 
light," said Harry; "and to learn what 
those numbers of stewn engines are doing." 

" That must be for to-morrow," said his 
^her. 



When they visited the fiery moor by day- 
light, they saw only a black dreary waste, 
with half burning, half smothering heaps of 
dross, coal, and cinders. Clouds of smoke 
of all colours, white, yellow, and black, 
from the chimneys of founderies and forges 
darkening the air; the prospect they could 
not see, for there was none. It was a dead 
flat, the atmosphere laden with the smell of 
coal and smoke. The grass, the hedges, 
the trees, all blackened. The hands and 
faces of every man, woman, and child they 
met, begrimed with soot! The very sheep 
blackened! not a lamb even with a lock of 



c.an:a(,GoOgk 



165 
nrliite wool, or a clean face. Lucy said, 
that it was the most frightful country she 
had ever beheld. Harry acknowledged, 
that there was nothing beautiful here to be 
seen; but it was wonderful, it was a sort of 
aublime. He could not help feeling a f;reat 
respect for the place, where steam engines 
seemed to abound, and, in truth, to have the 
world almost to themselves. ' These la- 
boured continually, in vast and various 
worics, blowing the huge bellows of the 
furnaces of smelting houses, forges, - and 
founderies, raising tuns of water each mi- 
nute, to drain the depths of the coal mines. 
The strokes of the beams of the steam en- 
gines were heard at regular intervals, and 
the sound of the blast of the furnaces at a 
distance. As they approached the foun- 
deries the noises grew louder and louder, till, 
as they entered the buildings, the roaring of 
the drafl was tremendous. Lucy, involuu- 
tarily holding her breath, looked up to her 
father; she saw his lips move, but she could 
not hear what he said. She held fast by 
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mensefuraace, full, as she thought, of liquid 
fire, bat it wa9 red-hot liquid metal. Oae 
man with brawny arms, bare up to the 
shoulders, and a face shining with perspi- 
ration, was carrying this fiery liquid in a 
large ladle. Another poured it out into 
moulds of sand. Some men with white 
caps on their heads, and pale fire-lighted 
vis^es, were hurrying to and fro, carrying, 
in long-handled tongs, masses of red-hot 
metal. Others, seen in the forge at a dis- 
tance, were dra^ng oat red-hot bars, 
while two were standing with huge ham- 
mers raised, waiting the moment to giTe 
tlieir alternate blows. Lucy tried to make 
Harry understand, that she thought the 
men were like Cyclops; but she could not 
make him hear the words. In this place, 
it seemed in vain for human creatures to 
attempt to make use of their voices. Here 
wind and fire, the hammer, the bellows, the 
machinery, seemed to engross the privi- 
lege of beir^ heard. The men went on 
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with their business in sil^ice, only makii^!; 
signs when th^ wanted yon to stand out 
of the way. 

While they were seeing the foundery, 
they were met by Mr. Watson, the master 
of the works, to whom Harry's father had 
. a letter of introduction. He apologized 
for not having been able to attend them 
himself. But now, he said, he was at 
leisure for some hours. He hospitably 
invited them to his house, which was at a 
little distance. There he introduced them 
to his wife and sisters. Lucy and her 
mother staid with these ladies, while Mr. 
W^son took Harry and ' his father to see 
his colliery. They were one by one to be 
let down in a bucket into the shall of the 
coal mine, which was like a deep well. 
Mr. Watson turning his eyes upon Harry, 
asked his father if the boy would be afraid 
to go down. Harry, colouring h^hly, 
answered for himself, " No, sir, I am not 
afraid to go wherever my father goes." 

His father went down first with one of 
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by the rope from a steam engine. In a few 
seconds Hany lost sight of him, and soon 
the bucket reappeared with only the collier 
in it. 

" Now you may go down or not, just as 
you will," said Mr. Watson. 

" I will go down," said Hany. 

"Then do not be in a hurry. Let me 
put you into the bucket." 

He took him by the ann, and lifted him 
in, and the colUer bid him be quite still, 
and he was so. The bucket was let down, 
and it grew darker and darker as they de-- 
scended, till at last he could see only a little 
speck at the opening at top, like a star of 
light. He could but just distinguish the 
man's hand and arm, like a shadow, as he 
pushed against the sides of the shaft, to keep 
the bucket from striking. They landed safely 
at the bottom, where there was lamp-light, 
and Hany sprung out of the bucket, 
with the assistance of his father's hand, 
and he was rery glad that he had had the 
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Cfni7^;e to go down. As aoon as Mr. Wat- 
eon had descended and joined them, 
he took them through the galleries and 
passages of the coal mines, and showed 
Harry where and how the men were at 
work. Hany was surprised to see the 
munbers of workmen, and of carnages that 
wece conveying the coal. And here he 
had the pleas^e c^ se«ng what he had 
long wished for, the manser in which a 
steam engine was employed in pumping 
out the water that collects in a miae. Be- 
fore steam enginee had beeti brought into 
general ose, the master told him, that it 
was the labour of ^ears to do what is sow 
perhaps done in a few days. 

His father stopped to look at a kind 
<^ lam^ which has been used for some 
time in lighting mines ; and which, Irom 
its peculiar constraction, is called the 
Mi/ety kwjp, as it completely prevents 
the latal acoideols that former^ occurred 
ircKB the ^plosion of inflammable vapours', 
when ignited by the unprotected fiaoae 
of a caodle. Hany wished to under- 
stmd it, hot Im &ther told hiro he would 
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explain it to him at another opportunity 
that they must not delay now, for Mr. Wat- 
son's time was precious; which Mr, Wat- 
son did not deny. However, he did not 
huny tbem, he only spoke shortly, passed 
on quickly, and called to the man at the 
windlass to " Let down." They were 
drawn up in the same manner by which 
they had descended, and Harry was glad 
to see the daylight again, though it dazzled 
him, and to feel the &esh air. Next they 
saw the iron rail roads, on which small 
carts, loaded with coal, were easily pushed 
along by one man, sometimes by one child 
guiding or following them; and presently 
they came to what Mr. Watson called 
" the inclined plane." Harry saw two 
roads of railway, placed beside each other 
up and down a steep slope. On one of them 
there were several empty coal carts linked 
together; and on the other, a cart loaded 
with coal, which, as it ran down the slope, 
dragged the empty carts up. This was ef- 
fected by means of a chain, which was fas- 
tened by one end to the loaded cart, and 
by the other to the empty carts, and which 
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passed rouDd a large pulley at the top of the 
slope or inclined plane ; so that the loaded 
cart, descending by its own weight on one 
road, made those on the other road ascend. 

"Little man, you may take a ride up 
and down if you will," said Mr. Watson: 
''safe enough, and I see you are no flincher, 
and not bred too daintily to sit in a coal 
cart, a slave to a coat or a jacket." 

Harry jumped upon one of the empty 
carts. 

" Throw him a truss of that hay to 
sit on. There, hold fast now for your life. 
Keep an eye on him. Up with you." 

And up he went, and from the top 
looked down upon his father, and for a 
moment he felt afraid to go back again, it 
looked so steep. A collier's boy, who was 
standing by grinning, told him he went " up 
and down the same way ever so many times 
a day, and no harm never." Harry said to 
himself, " If it does not hurt others, why 
should it hurt me?" And thus, conquer- 
ing his fear by his reason, he took his seat, 
. and down he went. 

" Father," cried Harry, as soon as he 
I 2 
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had one leg out of tbe cart, " I am glad 
Lucy was Bot with us. She would have 
been frighteDed out of her wits at sedng 
rae coming down." 

" Look to yourself now, and take your 
other 1^ out of the cart," said Mr. Watson, 
" for we wairt the cart to go up again." 

" It was lucky I drew my leg out of the 
way in time, or I should have been thrown 
out of the cart along with that mountain of 
coal," said Harry. 

" Yes, people must take care of their 
own legs and arms in these places," said 
Mr. Watson; " and in all places it is no 
bad thing to do." 

Bluff and rough as he was, Harry 
liked Mr. Watson, who was very good- 
natured, and whenever he had time to 
think of the boy, pointed out what was 
worth his seeing; but once nearly threw 
him into a ditch, by swinging him too iar 
with one arm over a stile. At the next 
stile Harry said, 

" I would rather get over by myself, 
sir, if you please." 

"Do so if you can; and I see that you 
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caD, so I need not trouble myself more 
about you." 

It was dinner time wben they reached 
Mr. Watson's house. Here they dined at 
an earlier hour than Harry and Lucy were 
used to, but they were quite ready to eat; 
Harry especially, atier all the exercise he . 
had taken. The dinner was plentiful 
though plain, and there were creams and 
sweet things in abundance, for the master 
loved them, and his wife and sisters were 
skilled in confectionary arts. As soon as 
the cloth was removed, Mr, Watson swal- 
lowed a g^ass of wine, and pushing the 
bottle to his guests, rose from table, saying, 
" I must leave you now to take care of 
yourselves, I must go to my business." 

Harry jumped up directly) and followed 
htm to the door. HU mother called him 
back, saying, she was afraid he would be 
tooublesome. " Mr. Watson did not ask you 
to go with him, did he?" 

" I did not think of the boy," said 
Mr. Watson, looking back frcun tbe door. 
" I am going only te see mj workmen paid 



c.an:a(,GoOgk 



174 

this Saturday eveniag; this would be no 
diversion to you, my boy, would it?" 

"Yes it would," said Harry, "if I should 
not be troublesome," he was going to say, 
but Mr. Watson went on, 

" Follow then, and welcome. You will 
not be any trouble to me: I shall not think 
of you more than if you were not with 
me." 

So much the better, thought Harry, who 
liked to stand by, and see and hear, with- 
out any body's minding him. Mr, Watson 
hastily swinging round his great coat as he 
spoke, flung the flaps into Harry's eyes ; 
but Harry not minding that, ran after him ; 
Mr. Watson strode across the court yard, and 
up the office stairs, three steps at a time. 
The room was full of men, who made way 
directly for their master, but the crowd 
closed again before Harry could pass. 
However, he squeezed in under the elbows 
of the great men, till he got to a comer 
beside the desk of the clerk, wfao was sit- 
ting with a great open book, and a bag of 
money before him, Harry knew he was 
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not to interrupt, so he asked no questionsj 
but got up on a tall mushroomrtopped lea- 
ther stool, which stood beside the clerk's 
se&t, and^wtifhed all that went on. He 
was amused with the countenances of the 
men, who each in turn came to the desk. 
He observed that Mr, Watson was in the 
first place very exact to see that they were 
rightly paid. Once when there was some 
difficulty, with a deaf stupid old man, 
about the balance of bis account, he 
looked into the books himself, to see whe- 
ther the old man or the clerk was right ; 
and Harry, looking and listening, tried to 
learn what was meant by this balance of 
account. Mr. Watson was better than his 
word, for he found time between the going 
away of one class of workmen, and the 
coming of Miother, to explain it to Harry, 
whom he saw poring over the clerk's 
- shoulder, and who once ventured to say, 
" Where is the balance that he is talking 

" Look here, the whole mystery is this. 
Look at the top of these pages, and of all 
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tbe pages in tbe book. D'. and C, tint 
is, Debtor and Creditor. Debtor on the 
left hand page ; Creditor- on the right 
hand pi^. All that this man crwes to mc 
is put on the Debtor, or left hand side of 
the bodt ; all that is due to him is to be 
put on the Creditor, or right hand side. 
Then add together alt the gums, diat be- 
long to the Debtor side, and all the sums 
that belong to die Creditor side, and see 
which is tiie heaviest, or largest, and de- 
duct the least, or tightest sum frtnn it ; the 
iM'^ence, n^iaterer it' maj be, is c^led 
the balance. You may consider aa ac- 
count as a pair of scales, and the sums 
put on eith^ aide as weights : the 
two sides are at last to be made to 
balance each other, as the weights in the 
opposite scales. Now, for example, look 
here, at John Smith's accoimt. Debtor 
side two pounds. Creditor side four 
pounds ei^t shillings ; you, my boy, may 
make out what the balance is, which I 
am to pay him. Write your answer down, 
when you know it. But take your head 
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out of my way. I nuist go on with my 



Harry wrote his answer .with a p^cil, 
and put it oo the desk before Mr. Watson, 
but it was long befi:»% it was seen, or 
thought of. 

" Two pounds eight shilHngs is the ba- 
hince doe to John Smith." 

" Right," said Mr. Watson. " The same 
method is observed in keying all accounts ; 
the money paid by the person who keeps 
the account is put on the Debtor side, and 
thewoney received by him on the Creditor 
side." 

" Is that all?" said Harry. 

'f All in simple accounts," said Mr. Wat- 
son. " But book'keeping, though on the same 
principle, is much more compliciUed." 

Harry was interested in listening to what 
was said to the people : Mr. Watson in- 
quired how they were going on at home, 
uid they told him all about their wants, 
and their hopes, and their fears. 

Several of the woriunen left part of 
their money in his hands, to be put into 
the livings bank. Harry understood 
i5 
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tiiat by so doing the men obtained a pro- 
vision for the time when they might be 
sick, or must grow old. There was one 
slovenly man in n^, ilUpatched : when 
he came up to be paid, Mr Watsrai 
looked displeased, and said, " What a 
shame, Giles, to see you in such n^, 
when you earn so much ? If you would 
put less of your money into your cup, 
you would have more on your back." 

Harry understood what he meant, the 
ragged man walked away ashamed, while 
his companions laughed at him. Mr. Wat- 
son was steady as well as good-natured 
to the people. The industrious and frugal 
he encouraged, the idle and drunken he 
reproved, and he took pains to see that 
justice was done to them all. 



While Harry had been seeing these 
workmen paid, and learning what is 
meant by the balance of an account ; 
Lucy had been learning something, 
equally interesting to her, concerning- 
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sugar-pluiDS, and .sugar-candy: one of 
Mr. Watson's sisters was well informed 
both in, the practice and theory of con- 
fectionary. As soon as Harry came in, 
Lucy ran to him, to tell him what, she 
was intent upon ; Euid he was obliged, 
for the present, to keep his debtor and 
■ creditor accouots to himself. 

"Harry, my dear! you know those 
little, tiny sugar-plums, which are no 
larger than the head of a minnikin pin.'' 

" I think I know the sugar-plums you 
mean," said Harry ; ".but I do not know 
a minnikin pin, nor the size of its head." 

" Then never mind," said Lucy ; " I 
fot^t that you, being a man, could not 
know minnikin pins as well as I do. But 
as to the sugar-plums, you saw some this 
very day at dinner on the top of the trifle." 

" I remember," said Harry. " Well." 

" Well, my dear Harry, you can have 
oo idea what hard work it is to make 
those little comfits. Miss Watson was 
telling me how she made ginger sugar ; 
and afterwards I asked her, if she could 
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tell me, or show me, Ik>w those little 
sogar-plums are made. She said, &at 
she could not show me, for di&t she 
coald not make them herself, not being 
able to bear the heat, in which they 
must be made. She told me, that the 
pan in which they are boiled most be 
set over a great fire, and that the sugtu" 
of which they are made must be stirred 
continually in that heat. A mEm with a 
long-handled shovel keeps stirring, stir- 
ring, stirring-; and sometimes strong men 
jaint in doing this." 

Hany wondered, that some way of stir- 
ring the sugar in these pans by machinery 
had not been contrived, and he was go- 
ing to question Lucy farther upon the 
sdbject, but she was in a great hurry to 
go on to sugar-candy. 

" Harry, do you know how sugar- 
candy is made? I will tell yaa, for I 
have just learned. When sugar is dis- 
solvedj it is poured into pots, across 
which sometimes thin rods, and some- 
times threads, at a little distance from 
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each odier, are stretched. These moulds, 
aad the liquid sugar in them, must all 
be covered up, and kept in a great 
heat, for a certain time, and nobody must 
disturb them. They are placed in a 
room, which is one great stove ; care is 
taken that no wind should be admitted, 
for they say that the least disturbance 
spoils the whole, and prevents the sugar 
from forming into those regular-shaped 
crystals, which you have seen in sugar- 
candy. If the vessels are not disturbed, 
they form. on the little rods I mentioned 
to you, or on the strings. I dare say yon 
remember often finding strings in sugar- 
candy ; and now we understand the use of 
them." 

" But what do you mean by crystals?" 
said Harry. "Will you explain?" 

" I remember I once thought," stud 
Lucy, " that crystals meant only bits of 
that white substance which looks like 
glass. But Miss Watson has explained 
to me, that there are crystals of variom 
sorts and substances, of sugar for instance, 
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and sugar-candy, and of I do not know 
how many kinds of salts ; in short, of all 
substances that can be crystallised : those 
were her words, as well as I can remem- 
ber." 

"Very likely," said Harry; "but still 
I do not know exactly, what is meant by 
what you csdl crystallising." 

" Turning into ciystals," said Lucy. 
"What more would you have. Here is 
what they call a crystal of sugar-candy. 
Here are its regular sides : crystals, you 
know, have always regular sides, and a 
regular number of them. Look at it, and 
touch it, and taste it if you will." 

Harry looked, and touched, and tasted ; 
but still not quite satisfied, he said, " I 
want to know, what difference there is 
in things, before and after what you call 
crystallisation." 

" The diflference in this tkmg is very 
piain<' said Lucy. " Before it was crys- 
tallised it was syrup, that is, sugar and 
water; and now you see it has become 
solid." 
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Harry, " but how or why do Quids crys-, 
tailise?" 

Lucy did not know, she confessed, and 
was well satisfied to let the matter rest 
there for the present. Some time after- 
wards, she took notice of an ornament on 
the chimney-piece ; a small basket, which 
looked as if it were composed of crystals 
(rf glass, or of white spar. 

Miss Watson told her, that it was not 
made either of glass, or spar. " I made 
it," said she. 

" You made it 1 How could you make 
it," said Lucy. " And of what is it 
madel It looks something like white 
sugar-candy; perhaps it is made in the 
same way ; perhaps it is a sort of siigar- 
candy." 

"The taste would soon decide that," 
said Harry. " May I just try the experi- 
ment with the tip of my tongue." 

Miss Watson gave him leave to taste 
it.; but she warned him, that he might per- 
haps not like the taste. 
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*' Then I guess what it ia," said Harry. 
After hsving applied the tip of his tongue 
to one of the crystals, he added, " By the 
taste, I am sure it is alum." 

It was alum. Lucy had seen large 
pieces of alum ; but none large enough 
to he hollowed out into a basket of such 
a size, and it would have been difficult 
to have carved it into such regular shE^>es. 
She reeurred to her first idea of the re- 
aembl^ce to sugar-candy, and she conti- 
nued to think that it was made by the same 
means. Miss Watson told her, that she 
was so far right in her guess, that It was 
made in the same manner as sugar-candy, 
that is, by crystallisation. She showed 
her the whole process, which is very sim- 
ple. In the first place, she put scune 
water into an earthen pipkin, with as much 
alum as could be dissolved in that quan- 
tity of water. She boiled it till the alum 
was dissolved. By these means, she told 
Lucy diat she had obtained a saturated 
s^tUion of alum, that is, that as much of 
the alum had been dissolved a& the vrater 
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could hold. Then Mias Watson took a 
litde wicker basket, and sospended it 
by its handle on a stick laid across the 
month of the pt[^in ; so that the basket, 
handle and all, were totally immersed in 
the dissolved alum. The basket did not 
touch the bottom of the pipkin. As it was 
very ligh^ it would not have sunk in the 
water, had not a little weight been put 
into it The whole was then covered wlA 
a coarse cotton cloth, and put aside in a 
oool place, where it was not likely to be 
disturbed. She advised Lucy to let it 
alone during a day and night, to g^ve 
time for the crystallisation to go on slowly, 
so as to form perfect crystals, which can 
be obtained only by the slow and regular 
ev^oration of the water. 

There still seemed to be some difficult 
in Lucy's mind, after she had heard this, 
and looking at Harry, she said, 

" 1 know what you are thinking of, 
Hariy, and I am thinking of the same 
thing ; that I wish I knew exactly what 
is meant by cryataUisation." 
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" That was what I was thinking of," said 
Harry, " and I was wishing that I could 
get at a book which we have at home, iii 
which I kDOw that there is an explana- 
tion of it." 

Miss Watson asked if the book was 
Conversations on Chemistry. 

" The very book ! how quickly you 
guessed it. And you have it ! how very 
lucky!" said Lucy, as Miss Watson took 
the book from her book-case. She found 
for Harry the passage that he wanted. It 
begins with Emily's saying, 

" I do not quite understand the meaning 
of the word crystallisation*" 

" That is exactly what I felt," said 
Harry, 

" And what I ought to have felt," said 
Lucy. " But I really did not know that 
I did not understand it, till you asked me 
to explain it, Harry. Now let us read 
on." 

After reading a. few lines she came to 

* Conreraationa tm Chemistrf, vol. i, p. 34i j 
eigbtb edition. 
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the Tvord caloriCy and asked if caloric 
meant the same as heat. 

" Not exactly," Miss Watson said ; " in 
this book the difference is defined." 

She turned to another part of the book, 
and showed Lucy the passage which de- 
fines the difference between heat and ca- 
loric *. The subject was new to Lucy, 
and almost at every line she wanted expla- 
nations. She stopped, and whispered to 
Harry, that she was not sure she knew 
what was meant by " the integral parts of 
a body." Miss Watson turned to the be- 
ginning of the volume, and showed her a 
perfectly clear explanation of integral 
parts'f. 

"How well you know all this!" said 
Lucy. " You know where to find every 
thing in this book." 

Miss Watson said that was not sur- 
prising, for that she had read it more than 
once. 

* CoHverHBtions on Chemistry, vol. i, p. 35 ; 
eighth edition. 
f Ilud. p. 9. 
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" The first time you read it did you find 
it difficult?" said Lucy. 

No, she said, she had not found it diffi- 
cult, but very easy and clear. 

" Ah ! because you did not read it till 
you were grown up, I suppose ?" said Lucy. 

Miss Watson said that she did not think 
this was the reason, as she had seen read- 
ers not older than Lucy understand it per- 
fectly well. 

" It is very odd then," said Lucy, 
'* that I am obliged to stop, you see, two 
or three times, before I have read a single 
page, to ask the meaning of the words." 

" Because you have begun in the 
mii^dle ; you have not read the book from 
the beginning," said Miss Watson ; " or 
else you would have found all the termB 
explained as you went on." 

" But even so, I am afraid I should 
have forgotten them," said Lucy, sighing. 
" You must have a very good memory to 
remember thera all." 

Miss Watson said, that besides having 
read the book from the beginning, she had 
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often looked back to the definitions of the 
words, and to the explaoations, whenever 
she found herself not clear as to what was 
meant. 

The conversation afterwards turned upon ' 
different subjects, in which Lucy had no 
concern ; therefore she followed Harry, 
who took the Conversations cm Chemistry 
to a comfortable nook in the room, where 
he could be quiet, and, after his slow but 
sure manner, he made himself understand 
thoroughly what he was reading, Lucy 
read more quickly, and when her mother 
and Miss Watson were passing by them, 
she caught hold of the skirt of her mo- 
ther's gown, and said, 

' " I understand this passage about crys- 
tallisation now, mamma, I think ; it is very 
clear." 

" I do not in the least doubt that it 
is very clear, mf dear," said her mother, 
" but are you very clear ?" 

" Here, mamma, if you will just look at 
the book, at this passage, mamma, which 
begins* ' Crystallisation is simply — ' " 
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*' I do not want to read it, my dear,"" 
said her mother, " or to hear you read it, 
but tell me the sense of it in your own , 
words." 

*' But, mamma, though I do understand 
it," said Lucy, " you know it is impossible 
that I could put it in such good words." 

" I am well aware of that, Lucy," said 
her mother ; " but explain it in any words 
that will express what you mean ; then 
"you will be certain of what you know, or 
do not know." 

" Well, mamma, in the first place, sup- 
pose a body, that is, a substance — " 

" What kind of a body ? what kind of 
a substance ?" said her mother. 

" It must be a fluid," said Lucy. " Yes, 
mamma, before it can be crystallised, it 
must be a fluid. Therefore begin by sup- 
posing a fluid. No, I believe, that first of 
all, before it becomes fluid, the body should 
be a solid. Hey, Harry? Which shall I 
tell mamma to suppose, a fluid or a 
solid?" 

" Settle it for yourself, Lucy, my dear," 



said her mother. " It cannot depend upon 
what Harry thinks, but upon what really is 
the fact." 

" I recollect it all now, mamma," said 
Lucy, after a short pause, "and I will begin 
again with a solid body, mamma ; sup- 
pose a solid body, sugar, for instance, or 
alum, mamma, is dissolved, either by 
heat or by water ; and suppose that none 
of its original parts, that is the parts of 
which it was originally composed, are 
lost by being dissolved, but only sepa- 
rated, as it were, by the water, or by the 
heat by which they are dissolved. Then, 
mamma, if you could again take away the 
heat, or the water, the original parts of the 
substance, the alum, for instance, would 
come together again, and adhere, when 
what separated them is gone. This is 
crystallisation. Vou may take away the 
heat by cooling it, and then the first parts 
come together again in a solid form. Or 
you may evaporate the water, which se- 
parated the parts, by beat ; and then they 
will come together again, crystallised. 
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Whatever way you do it, whe&er by heat 
01 cold, if it is not disturbed, but allowed 
to go into its reg;u]aT forms, it is called 
ciystatlisatioo." 

" You have laboured through your ex- 
[daDatioa, Lucy, tolerably well," said ber 
mother. 

" But there is oae other thing more you. 
should say, Lucy," said Harry. 

" Say it for me^" said Lucy. 

" That di&reht substances 'form into 
crystals of di&reat shapes. Crystals of 
substances of different sorts, as I have just 
been learning," eontioued Harry, " have 
always a certain regular number of sides ; 
so that when you see the crystal, after 
counting the sides, you can tell of what 
it is composed ; or you can tell before* 
hand the number o£ sides and the shape of 
the crystals that will be formed from any 
known salt or substance, which you have 
dissolved, and left to crystallise.'' 

"For instance, alum," cried Lucy. "The 
alum which was dissolved in the hot water, 
and which Miss Watson has left there to 
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crystallise, we know, will ,be in the same 
shaped crystals as these in this firat 
basket. I will count, and tell you the 
Dumber of sides." 

, Harry said, he thought that Miss Watson 
could, if she pleaded, tell the number of 
sides without . counting them, and so she 
did. 

" How difficult it must be," said Lucy, 
*' to get by heart, and to keep in the me- 
mory the number of sides which belong to 
all the different kinds of crystals ! " 

" You Deed not do that," said Miss 
Watson. " Lists of them are to be found 
in many books, to which yen can refer 
when you want them." 

" But you knew alum without looking 
at any book," said Lucy. 

" Yes, because I had been accustomed 
to see its crystals," said Miss Watson. 
" As I told you before, many of the facts 
in chemistry or mineralogy, which it would 
be difficult to remember separately, or 
merely from having read' or heard an ac- 
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eoofit of theso, are easily fixed itt ^ 
tuad, by trying experimente, iu»d by txrti- 
nectii^ those facts with others. 

Miss Watson told Lucy that sh« had be- 
cone particularly fond <^ this study, be- 
cause her fadier was a chemist, and she 
bad often been in his Ibboratory while he 
was at work. " Unless I had seen the 
aetusd things, I f^oald not have remem- 
bered the descriptions of them, I am sure," 
laid she ; " and besid-es, I was so mtich 
interested in ray father's experiments, and 
so curious to know whether they would 
turn, out as he bad previously expected, 
daat the whole was fixed in my memory. 
Unless I had had soKiebody with whose 
pursuits I could sympathise, and in whose 
discoveries I felt an interest, I shoidd 
soon have foigotten even &e little I had 
learned." 

" But does not it make yon happy?" 
Lucy asked. 

" Are you, or are you not happier than 
if you had not this pursuit? " said Harry. 
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Miss Watson smiled at the eamestnes* 
with -which they questioned her ; and an- 
swered, diat she thought she was much 
h^pier for having this taste, and this oc- 
cupation. She said it never prevented her 
from doing other things, vrhich were more 
necessary. To this her brotlier added his 
testimony. 

" Her being something of a chemist has 
not spoiled her hand for being a good cotv- 
fectioner," said he. " On the contrary, it 
has improved it, for she knows the reasons 
for what she is doii^. All confectioners 
and cooks must be chemists for so much, 
but they do not know the reasons vhy 
they succeed one time, and fail another. 
With' them it is all knack, and hap- hazard, 
or what we call practice, at best. Now," 
continued Mr. Watson, " here is an old 
receipt book, which belonged to the great- 
grandmother of a noble family, famous in 
her day, no doubt, for her cakes, and pad- 
dings, and confectionaries, and cures 
for alt manner of sprains, and aches, and 
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bruises : look at any of these, aod you ffill 
see what nonsense half of them are. How 
many useless ingredients are put into the 
receipt, either on purpose to puzzle other 
people, or from ignorance, and a sort of su- 
perstitious belief, that there was a myHery 
in doing these things." 

Harry and Lucy amused thenaselves by 
looking at some of these old receipts, 
■which, however, were hard to decipher, 
the:'ink being yellow, and the spelling old 
atfd incorrect. 

The next day was Sunday. Harry and 
Lucy went with their father and mother, 
and Mr. Watson and his family to church. 
The church was in the village near the 
house. As they were walking home, Mr. 
Watson asked if they would like to see 
some; of the houses in the village, where 
his workmen lived, and the cottages in the 
neighbourhood. Harry and Lucy were 
glad to take this walk, and Harry kept 
rlose to Mr. Watson wherever he went 
; In one cottage, the master of the house, 
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a great fat man, was sitting at his dinner. 
Hot roasted duck and cauliflowers were on 
the table before him; while his wife, a 
pale, starved-looking soul, was standing 
behind his chair, waiting upon him, and 
his children were huddled together in a 
comer, at a distance. He never let any 
of them eat with him. He laid down his 
knife and fork, as the company came in, 
trying, as much as he could, to soflen his 
sulky look. Mr. Watson spoke kindly to his 
wife and children, but took no notice of 
the man. As he. went out of the house he 
said, loud enough for him to hear, 

" I should have no appetite for my roast 
duck, if I were forced to eat it by myself, 
without my good wife to take a share." 

Lucy wondered that Mr. Watson did not 
insist upon the husband's letting the wife 
and the poor children sit down with him. 

But Mr. Watson replied, "that he had no 
i:ight to do this; every man had liberty to 
do as he pleased in his own house, and in 
his own affairs. He could not interfere 
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between man and wife farther than he had 
done, by laughing at the surly husband, 
and shaming him before company." He 
taid he had known this man buy, for hi* 
own eating, the first green peas of the sea- 
aon, when they were expensive rarities; 
even' when his children had not clothes to 
cover them. 

" The selfish creature 1" said Lucy. 
" The brute !" said Htury. 
In the evening, as they were walking in a 
pretty lane, near Mr. Watson's house, they 
met a man, who was endeavouring to come 
up the lane; bat he could not, by any 
^orts he could make, walk in a straight 
line ; he was so much intoxicated, tluit he 
scarcely knew what he was doing. Wben 
he met Mr. Watson he started, stammered, 
tried to take off his hat, and to stand out of 
the way, but he could not accomplish it. 
Lucy was very much shocked. Mr. Wat- 
son called at his clerk's house, and ordered 
that this man, John Giles, should be struck 
^the list of workmoi, and should not be 
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Admitted to the fouodery for ^ next 
w«e]( ; and that M«rkham, who was a Bob«- 

fellow, should come in his place. 

Hwy thoi^t this was very right, till, 
fome time afWrwards, when the drunken 
roao's wife OMoe to Mt. "Watson, to beg him 
to pardon her huehand, and to readmit him 
to the work. She said that if he did not 
she and her childreo must suier for h, 
that her husband would beat her, and only 
drink the more if he was vexed. The 
tears n^ed down her face as she finished 
speaking^. H^rry wondered how Mr. Wat- 
son could refiise her, for it was nQt her 
fault that her husband was drunken. 

At night, when Harry was in his fa- 
ther's room, he talked to him about this, 
and asked whether he thought Mr. Watson , 
WHS right Of wrong. Right, his father . 
said; be did not think his refusal was hard- 
hfiarted, but steady; because it was Us 
di)^ to do what was just for a great num.- 
ber of people, as well as for this one taan. 
If hQ were to employ a drunken workman 
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in preference to a sober man, this would 
encourage the dranken, and be unjust to the 
sober. 

" I would not encourage the drunken 
and idle upon any account," said Harry. 
'* I thought Mr. Watson was quite right at 
first, in ordering that he should not be ad- 
mitted' to the works for a week. But 
ifljght not Mr. Watson have forgiven him 
for the sake of the woman?" 

" Then any other workman might drink, 
and might hope that his wife would beg 
him oS, and obtain his pardon," said 
Harry's father., - . 

" Father," said Harry, after a long si- 
lence, and looking veiy serious, " I thought 
that a great mechanic was only a person 
who invented machines, and kept them 
going, to earn money, and to make thingi) 
cheaply. But now I perceive that there is 
a great deal more to be done ; and if ever I 
grow up to be a man, and have to manage 
any great works, I hope I shall be as good 
to my workmen as Mr. Watson is. I will 
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be as just and steady too if I can. But, 
iather, I see it is not so very easy to be 
just, as I should have thought it was. 
There is a great deal to be considered, as 
I find from all you say about foi^ivii^ or 
jiot forgiving the drunken man for his 
wife's sake. I feel that I have much more 
than I knew of before to learn." 

'.' Harry, I wish you would go to bed, 
and to sleep," said his mother ; " for I am 
sure you must be tired afler all you have 
seen, and heard, and thought, this day^" 

" Not in the least, mother. I never was 
wider awake," said Hairy. " However, 
I will go to bed to please you." 
-. Our travellers were to set out before 
' breakfast, and very early in the morning. 
-The family promised that they would not 
. get up to see them off, lest they should de- 
lay them on their journey. Lucy did not 
foi^t to inquire for the alum basket, vrh&a 
she wished Miss Watson good night, and 
good-bye. 

" If it has succeeded you will see it in 
k5 
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the faall as you pass throagh in the morn- 
ing," said Miss Watson ; " but yesterday 
one of the serrants shook die vessel con- 
taining it, and by that means prevented 
4he ctystale from fanning rightly. I -rras 
forced to begin the whole operation again. 
This time 1 locked the door to secure its 
being undisturf>ed," 

As soon as she -vras dressed in &e morn- 
ing Lucy nsk down to the hall to see whe- 
ther iike basket nas ihexe. And there it 
was, standing beside her bonnet. The 
wicker ^eletoa was no longer nsible; 
every part of it, handle and all, beang 
covered with crystals of ahun, apparently 
perfectly formed. She did not, however, 
stay (o examine exacdy, or to count 6n^ 
sides, which is always a tedious business ; 
hut se^Dg a note directed to herself, tied 
to the haadk, she tore it open imt»ediat^. 
It told her that diis ba^et was hers if ^ 
liked it. 

'* If! to be sure I do !" said she. 
Miss Watson st^gested, ti«t if Lucy 
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9)io9l<| eveg (ttempt to make such a ene, 
^« ip%ht put into the solution of alum a 
Ui^B gapihc^, which would give to the 
4Xfst^ a pretty yellow tint; or she might 
flois witb it my other colour she pre- 

Withia tte basket, nicely placed, Lucy 
^Und s^cTil little p^er cornucopias, 
filled with sugar-plums, and roee, and 
legfOP, and barberry drops, with receipts 
fp^ maU^ eadb, written wi<^ ^e 
piapers m which they were contawed. 

^e was so isHch delighted with bet 
OQnwcopias, aod tbe^ sweet contents, 
fttld with tke pret^ crystallised alntti 
b^ket, and width the good^najtured maker 
and ^ver of these good things, that ^e 
could think of nothing else, during the 
^A hour i^ the nimiing's journey. 

" Now, mammw, will you taste the bar- 
b«ny'dro{)s? JBzieelleot, arenotth^? and 
the lemon, better still ! Oh, mamiaa, can- 
not you ta»Je any mote ? here ore seven 
ali^ kiu^s." 
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Before breakfast it was impossible U 
taste all the seven, even to oblige Lucjr, 
and in honour of Miss Watson, But 
Harry was an indefatigable taster. He 
went OD without resistance, but without 
giving what Lucy deemed sufl&cient tri- 
bute of praise to each. At last, when 
much urged by the repetition of, " Is not 
it excellent, Harry ? " 

He confessed, that the tastes of differ- 
eat drops were now all so mixed in his 
mouth, that he could not tell one from 
the other. Lucy shut up her cornucopias, 
and reserved her plenty fof time of need. 
" But, mamma," said she, " when all 
these are gone, now that I have the 
receipts, I can make the same whenever I 
please." 

" It is not quite certain," her mother 
said, " that because you have the receipts 
you can make oth^s equally good, fdien- 
ever you please." " 

Piqued a little by this observation, and 
by a smile of Harry's, Lucy began to form 
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various schemes of trying experiments, iii 
making rose and barberry drops, and 
sweetmeats, like those which she had 
tasted of Miss Watson's, and which every 
body had liked. She enumerated such 
numbers of things, which she intended to 
make, that Hany at last laughed, and 
said, 

" My dear, you. will then turn cook and 
confectioner quite, and forget every thing 
felse." 

Her mother observed, that it was useful 
to know how these things should be done ; 
but that the propriety of making, or riot 
making them ourselves, depends upon the 
circumstances in which we are placed, 
and on our rank of life. Those who have 
servants, that can make them, would act 
foolishly in wasting on such work their own 
time, which they may employ more ad- 
vantangeously. Miss Watson, who per- 
haps had no servants, that could make these 
tilings, did wisely and Idndly, in making 
&em herself for her friends who like 
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them; wd it was particulaHy obligisg 
Ujd ami«ble of her to condescend to do 
SO) because she has other pursuits, and a 
(mltivated understaading. Lucy's mother 
told her.^at ifishe persevered in her yrv^ 
to L^ro how these things were made, shi 
should, at (he proper season of the year, 
see and assist the housekeeper in m^ing 
Bweetneat*. Tfais satisfied her. And she 
was at feisuK to listen to Hanry, frho, 
for his part, was anxious to become a 
phemist, and who had been struck with 
the idea of the happiness of the person, 
who possessed a lahoratory, and could tiy 
chenical esperideots. ilis father told 
him, Ihat it was not necessary to have a 
IftboratPiy and a great apparatus for AS* 
^Ufpose, -as one of the most ingeniom 
attd WKcess£al of <Jiemiata and philoso- 
phers iim observed. Many most useful 
wd exceUest experiments can be tried 
in >m «uy and sin^^e masner. 

Hem iiiis i«diier mis interrupted by an 
wdamalaoB from Lucy, at the sight of a 
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tall £Qg«T post, on one of the *naa of 
vMch ske observed, To BiaMiNOHAU. 

Harry aad Licjr anxiooslj iimtched to 
see whether the driver ttuned down this 
Fosd, as they had both an ardent desire to 
go to Biimingham to see lome oi the ma- 
nuiactores, of which tfaey had heard most 
ioteresting accounts. Lucy's aatonishnient 
bad been exdtod by Kiine scissars which 
Mr. FraaUand had shown her, which she 
had tned, aod which, though not of the 
most beautiAil polish, cut si^ficieody well 
for all common purposes, and yet, oh, wob- 
ikrfiil! Mr.PranUand told her, tiiat this 
pair was one of a dozen which he had 
bought &r one shilling i 

lorry's curiosity had been raised by 
hearing of a knife with five hundred blades, 
which he had been told was to be seen at 
BkEUngham. 

I%e hnife cfooe first to his recoUecticm ; 
an instant afterwards, howeref, he said, 
"But ^ere are things thne^ a thousand 
times better worth seeing than that" 



c.an:a(,GoOgk 



^03 

"Oh father!" cried he, turning to his 
father, " I hope we shall go to Birming- 
ham, that we may see the grand works 
at Soho, Mr. Boulton's. I read an ac- 
count of them while we were at Mr. 
Frankland's, in one of the notes to that 
Botanic Garden, when 70U were looking 
for the Barberini vase, Lucy. It said, 
that there is a magnificent apparatus for 
coining, all worked by one steam engine, 
which cnts halfpence out of sheets of 
copper, and at one stroke stamps both the 
feces and edge of the money." 

;' Yes, I remember your reading it to 
pie,", said Lucy; "and it was said, that 
four boys of ten or twelve years old, no 
}}igger, mamma, than Harry, could, by the 
help of this machinery, worked by that 
great giant enchanter, the steam engine, 
make — how many guineas do you think, 
in one hour 1 thirty thousand, mamma. 
Was not it, Harry?" 

" Yes, thirty thousand," repeated 
Harry; " and besides this, it is said 
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diat the machine keeps an exact ac- 
count." 

" An unerriftg account was the very 
word," aaid Lucy. " It keeps an unerring 
account of all the money it coins. Papa, 
I do hope you are going to Birmingham. 
Ob ! mamma, I hope we shall see all that 
was described in those lines, do you re- 
collect? I hope we may see," 

" Hard dies of Bteel the cupreoas drcles cramp, 
And with quick fall the massy hammers stamp," 

Her father told her, that he believed 
that these massy hammers are no longer 
at work at Sobo ; but that a far more mag- 
nificent apparatus for coining is now 
established at the Mint in London. He 
hoped, he said, to show them all these 
wonders of mechanism, of which they had 
read in prose, and poetry, at some future 
time, For the present, however, he must 
disappoint them. He could not go to 
Birmingham, he must pursue the road 
to Bristol. Even on their account^ he 
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added* iddrosfiit^ himself to their mo- 
ther, he did Dot choose now to go to 
Birmingham. The general ininciples of 
a few grett inventions, he hoped, had 
heen cleariy understood, and fixed in Aeir 
minda, by what diey had already seen. 
He was glad to find that they had taken 
pleasure in following the history oi' the 
progress and consequences of those noHe 
discoveries ; he would therefore take care 
not to confuse their minds, by show- 
ing them the details of small ingenious 
contrivances, in the Birmingham work- 
shops and manufactories, or by daB- 
zling their eyes with the sight of more 
than Arabian Tale magnificence, in &e 
show rooms of "the great toy-shop of 
Europe." 

Hpny and Lucy had not been so much 
spoiled by their fath^'s and mother's in- 
dulgence, that they could not bear dis- 
appoiptmefit. One sigh Luoy was beard 
to give for Ae gre<U Unf'thop of &trope. 
Han7 sappressed his rising sigh ; for since 
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^e flteam engine coiner was not to be seen, 
he cared little for the rest Th^ both 
agreed " that papa knew best" 

And this 'was not with them a mere 
phraae, said with a look of hypocrisy, but 
with honest faces and hearts, and finn 
belief from experience, of the truth of 
what they said. 



" What is the name of the town to which 
we are to come next, mamma?", said Lucy. 

" Bridgenorth, my dear." 

" Bridgenorth ! " repeated Lucy ; " I an 
sure there is something I have heard about 
Bridgaiorth; but I cannot remember what 
it is." 

" I know what it is, I believe," said 
Harry; " a lamous leaning tower." 

"Yes," said Lucy, "that is the very 
thing! I recollect reading about it, in 
my History of England, which said, that 
this tower of Bridgenorth was not alwavi 
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leaning: formerly^ a great while ag;o, it 
was upright and like any other tower, but 
it was shaken from the foundation when 
it was bombarded, during some siege 
in the time of the civil wars, was not it, 
mamma? I read it to you : and it has 
hung over in the same leaning state ever 
since, looking as if it would fall, and yet 
not falling. I am glad we are to pass 
through Bridg^iorth, that we may see it 
with our own eyes." 

" Yes, I shall like very much to see it," 
said Harry. 

Their father desired the postillion to 
drive slowly when he came into the town, 
and Harry and Lu'cy's heads were first out 
of one window, and then out of the other, 
eager for the first sight of the hangiog 
tower. 

"There it is!" cried Harry. 

"Of red brick!" said Lucy. " I see it. 
I had fancied that it was of grey old stone. 
I expected to see a fine venerable ivy man- 
tled tower," 
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** 1 cannot help it," said Hany; " biat, 
my dear, take your head out of my way, 
for I cannot see what I want to see." 

" There you may have it all to yourself, 
my dear Hany," said Lucy. " I think it 
is very ugly." 

" Nobody ever said it was pret^, did 
they?" said Harry; "but it is a curious 
thing." 

" Not nearly so curious as I expected," 
said Lucy. " Not nearly so dangerous 
looking a^ I fancied it must be. - Lhad 
hoped that it would quite take away my 
breath to look at it, and that we could not 
drive by without fearing, Hat it would fall 
upon our heads." 

Harry had no such fears or hopes, be- 
cause he recollected distinctly having read 
an account of it. He knew, that at Pisa 
there is a tower "which overhangs 14 feet, 
much more than this of Brldgenbrth. His 
father asked him, if he could tell why these 
sloping towers continue to stand. " What 
prevents them from falling, Harry, do you 
"know?" 
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Hany said he believed lie knew, be- 
cmse be bad read in Scientific Dialoguei 
an account of them, and an ezplaniUioa of 
the principle on which they stuid. 

" 1 know you did," said his fitdier, "and 
you understood it at the time you read 
it: but let me see if you understand it 
now," 

" Father, it is very difficult to express it 
in w<Hds, as Lucy says; but if I had my 
Utde bricks, I could easily show tiie thii^ 
to you." 

"Yes," said Luc^. "Very often we 
bmlt towers, which leaned orer, and yet 
, stood; and we used to try how much we 
could venture to make than overhang 
without dieir falling: I reoollect that per- 
fect, though I do not know the reason 
wiiy diey did not fall." 

" If I had the little bricks, I could show 
and explain it," said Harry. 

" But as you have them not, and as you 
cannot always carry a kod of little bricks 
about with you, Harry," said his father; 
" try what you can do to explain youreeH' 
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by Vordi, thoM you may always have at 
commaDd." 

"jMay— I wiih I had," said Hany. 
"Begin, Harry, by thinkmg of what yon 
wish to express, till you are quite clear that 
you know what yoQ raean, and depend 
upoB it you will then easily 6nd words," 
aaid his father. " People often imagine 
tlra^t their difficulty is ia finding words, 
whan the real difficulty is in having clear 
id«BS of things." 

" Theft you must, if you please, father, 
give nte time," saiid Harry. 
. " As much time as you please," said his 
father; "and that I may .not hurry yoo, I 
will go on reading this bot^." 

"Thank you, father," said Lucy for 
ifarry. 

Harry locked back at the haogiBg tower, 
which was yet in view, and after he had 
tbo^;ht till he was clear of what he meant 
to say, without considering about the words, 
which came when he began to speak, he 
w^t on fluently, after the first word, " fa- 
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tW," had made his father look up and \vy 
aside bis book. 

" Suppose that a plumb-line was let 
down &om . the centre of gravity of the 
whole mass of that leaning tower, the 
bob of the plumb-line would fall within 
the base, or foundations: the plumb-line 
could not bang outside of the base, or else 
the tower must tumble down. As long as 
the centre of gravity is supported, any part 
may lean over, or may hang out of the per- 
pendicular line, and yet, provided the mate- 
rials stick together, the tower, will not fell." 

" I think I understand that," said Lucy, 
*' but I am not quite clear." 

"If you do not understand what is 
meant by the centre of gravity,^' said her 
father, " you cannot be quite clear, indeed 
you cannot comprehend it at all." 

Lu<^ said she remembered seeing Harry, 
when he was a little boy, standing upon 
her father's knees, and leaning bis body so 
much to one side, that she was afraid he 
must have fallen. "And papa you .then 
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explained to me how far he might have 
leaned over without any risk of tumbling 
down. You also told me something ahout 
^e centre of gravity, but that I do not re- 
collect, exactly." 

'* Remember how often," said Harry, 
" my father has shown us, that the motions 
of our tumbler tojf depended on the situa- 
tion of the centre of gravity. By the bye, 
there is a way of Boding out where the 
centre of gravity is in a body, or figure of 
any shape." 

" Is there T said Lucy. " I do not re- 
member papa's showing us that. How did 
you learn it? And if it is not very diffi- 
cult, can you teach it to me ? Who taught 
it to you V 

" A book," said Harry ; " my own good 
' Scientific Dialogues. ' And if I had but 
a bit of card, and a bit of thread, and a 
pin, and a pencil, and if we were not in 
the carriage, I think I could show it to 
you now." 

But as all these ifs stood in the way 

VOL. II. L 
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ihe tnatter was put offfctr the present, and, 
like many good things that are put off, was 
foi^otten. Nor can we much wonder that 
this was driven from the recollection even 
of the philosophic Hany, by the bnstle he 
saw in the next town through which they 
passed. It hfCppened that there was a 
great fair in this town, and' it was filled 
with such crowds of people, and so many 
stalls ancl booths, covered with canvas, 
lined the streets, that it at first seemed im- 
possible that way for their carriage and 
horses could be mad^ through them, with- 
out trampling on ^some of the people, or 
overturning some of the tents. The postil- 
'lidn stopped, and called civilly tothe peo- 
ple to make way : cloaks and great coate 
"yielded oii' each side, and those in front 
got from under the horses' noses, as they 
advanced step by step. Lucy had let 
down the glasses, and was lodcing 
out with great ' interest, not unmiked 
with apprehension, and listening to 
the— 
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■* UnlTenU hubbub wildr 
Of •taoDin; Boancla and Toiqas all a^mfased." 

And as, little by little, the carriage made 
its Tray through the dense multitude, she 
saw many hair-breadth escapes, which 
made her shrink, and cry *'0h!" and 
" Ah !" many a time, for those who were 
all unheedfiil of their danger, in the ardour 
of bargaining, the pleasure of gossiping, 
the Tehemence of scolding, the stupidity of 
staring, or the uiziety of maternal afiection. 
Here was seen a mother crossing before 
the very pole of the carrii^, which nearly 
ran into her ear, in so much haste was 
she to snatch out of the way two chiU 
dren, standing unconscious, the one with 
an apple, the other with a whistle in his 
mouth. And cl6se to the wbeel of the 
carriage, at one time, there was a yoting 
damsel, with pink cheeks, bargaining so 
earnestly for a pink ribbon with an old 
woman in her booth, that the wheel must, 
as Lucy thought, have gone over her out- 
stretched-foot, batthatjust in titne looking 
I. 2 
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up,. she drew it in, and still holding the 
dear ribbon in her hand, continued her 
bargaining. Next there was a group of 
old women, leaning on their sticks, with 
their bonnets close to each other, telling 
and listening to something so eagerly, that 
they never heard the carriage coming, till 
the wheel went over the point of one qf 
their sticks, and begrimed the scarlet cloai 
of the speaker, before she would move her 
shoulder out of the way. 

Then came an awkward clown on horse* 
back, with elbows out, lugging at the hard 
mouth of his sbag-maned colt, who. knew 
no more than his rider the way he should 
go, but who, with glassy eyes starting out 
of his frightened head, seemed to have a 
m^hty mind to run straight in at the 
carriage window. Seeing which, Lucy 
ducked directly. How they passed she 
knew not ; but when she looked up 
again they were gone, and Harry's 
body was far out of the window, watch- 
ing the operations of man aod horse., 
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There Wad the colt, flouuderiog^ and 
atrUggliog; with his rider, at the comer 
of ^e street, where both vanished be-: 
fore it was settled which would be victo- 
rious. 

But now Lucy saw before them, in a 
new street, a huge wooden house or cara- 
van on wheels, on the outside of which in 
large letters were written the names of the 
wild beasts who lodged within, and who 
were all to be seen for the sum of one 
sbUling. Across this part of the street 
hung flapping, ^rious portraits, coloured 
to the life, of a lion rampant, a hyena, 
a tiger, and a mouotain cat with enormous 
whiskers. 

Lucy began to be a little afraid that the 
poor horses would be very much frightened. 
But either they did not think the portraits 
s^king likenesses, or they were not suffi- 
ciently acquainted with the originals and 
their private histories, to be as much afraid 
as Lucy thought they ought to be. Th^ 
went by quite quietly, yet were, as Lucy 
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observed, most fooliBhlj frightened soon 
afterwards, by a poor little boy popping 
out from' under the long skirts of a puppet- 
show. One reared, the other skyed^ ■ bpt 
their driver beiug a temperate whip, patted 
them into good humour, and brought them 
on safely to. the inn. Turning uflder the 
archway, they knew where they were, 
lowered th^r pricked-up ears, and stood 
perfectly still at the bar-door, neighing 
by turns to their acquaintance in the 
yard, who answered from their inmoA 
stalls. 

Lucy found, od the chimney piece of the 
room where they were to dine, an adver- 
tisement, informing the public, that— 

" There is now in this town a new fairy, 
infinitely sarpassing the old Corsican fairy, 
who appeared in England in the la^t cen- 
tury, and who was honoured with the appro- 
bation of the nobility and gentry. .But the 
new fairy is full an inch less than the old 
fairy, and can speak three langut^es, 
French, English, and Italian, dances to 
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quired." 

While Lucy was reading this card^ 
Harry was perming another, which he had 
found on the table, and which informed, 
the public, that this evening, at six o'clock, 
a company of tumblers would, at th$ 
theatre in this town, exhibit, for the 
amusement of th& public, several curious 
feats in, tambliog and rope danctog. One 
man promised to carry a ladder poised on 
his ch)B ; and another to balance a table 
on the rope, and even a chair on which 
he was himself to be seated with his bottle 
before him, and quite at his ease. 

Harry was curious to see these sights; : 
he told Lucy, that here would be 6ne ex- 
amples of all they had been saying about 
the centre of gravity. These wonderful 
things must be done from understanding 
how to managfe that properly. lie wished 
ooore and more, the longer he thought of 
this, to see these tumblers. Lpcy, it must 
be confessed, was not so curious on this 
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subject, and she would mucb rather, had 
she been to choose, see the new Corsican 
&iry. 

Their father and mother had determined 
to sleep at the inn where they now were, 
and they told Harry and Lucy, that they 
would, in the evening, let them see either 
the Coraican fairy or the tumblers, but to 
both they could not take them, as they w.ere 
in opposite parts of the town : the tumblers 
at the theatre, the Corsican fairy to be 
seen at the court bouse, between the acts 
of a concert. Lucy was fond of music, 
Harry did uot care for it. 

" Well, Harry and Lucy, which do you 
choose?" said their father. " Take five 
minutes to consider, but then you must 
decide, that we may engage our places or 
buy our tickets in time." 

Lucy recollected the resolution she had 
made, when first she set out upon this 
journey, that she would imitate her mother's 
kindness, of which she had seen so many 
examples ; she therefore gave up gene- 
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rously her own wish to hear the concert 
and see the fairy ; she did this in so kind 
a manner, that she put her brother quite 
at ease. She was very happy with him 
seeing the tumblers, and when it was all 
over, she was quite content with them and 
with herself. 

At the end of the next day's journey out 
travellers arrived at Clifton. Harry and 
Lucy were delighted with the place, and 
were glad to learn that they were to spend 
some days here, in order that their mother 
might rest herself. The next morning 
after their arrival they walked with their 
father on the Downs, from the tep of 
which they looked down a steep cliff, and 
saw the river Avon below. They de- 
scended to the river, down the cliff, by a 
new road, which a number of workmen were 
then making. The workmen were break- 
ing some hollow stones, which had .fallen 
out of the bank by the side of the road. 
The hollows of these stones were lined 
with shining crystals. Lucy picked up 
L 5 
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bits of this BtoDe, and added them to the 
collection which she had made at Matlock. 
IHie stone that sparkled with crystals W99 
called, she was told, Bristol stone, and the 
crystals themselves were called Bristol dia- 
monds. Lucy afterwards saw, at the house 
of a lady in Clifton, a cross of these Bristol 
diamonds, and another cross of real dia- 
monds, and on laying the two side by side 
she could scarcely tell the difference. 

They had now descended to the bank of 
the river, where they stood some time to 
admire the cliff called St. Vincent's rock. 
They then walked to view an extensive 
quany, where some miners were blasting 
the rocks with ganpowder. They inquired 
of the head workman to what use the stmxe 
was applied. He showed them some of 
it, which had been hewn into blocks, and 
was intended for paving the streets of Bath 
and Bristol. The chippings were not 
thrown away as useless ; but were, after 
being broken very small, employed to 
mend the roads. The rock was limestone ; 
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Harry saw some of it buroing iff a kfh, by 
which it was converted into white lime. 

" The lime burnt at our kjlns," said their 
conductor, " is very much sought after in 
this neighbourhood, not only for building 
but also in these new sugar-houses." 

" Is lime ' used in sugar makipg ?" said 
Harry. 

" Oh ! are there sugar-houses in Eng- 
land," said Lucy, " I thought sugar came 
from the West Indies." 

"Yes, brown sugar does, but it is puri- 
fied or refined after it comes to England," 
said her father; " and at Bristol there are 
some large establishments for this pur- 
pose." 

They now continued their walk till they 
came to the Wet Docks of Bristol. The 
Wet Docks are a basin of water, formed 
by throwing flood-gates across the ancient 
bed of the Avon, the river itself being 
turned into an artificial channel. The 
water within the basin is prevented by the 
flood-gates from ialling with the tide, so 
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that the ships are kept constaatly afloat, 
even at low water. 

Our party found the basia crowded with 
ships, from differeot parts of the world. 
They easily distinguished those arrived 
from the West Indies, by the hogsheads of 
raw sugar that the crews were hoisting out. 
Harry observed, in a warehouse, as he 
walked along, the parts of a machine, which 
his father told him belonged to a rolling- 
mill, which Was to be sent to the West 
Indies for squeezing sugar canes, along 
with pans of iron and copper for boiling 
the juice. 

They returned to Clifton, much delighted 
with all they had seen. 

The following moraing, at breakfast, as 
Lucy helped herself to sugar, she asked 
her mother if she knew that there were 
sugar manufactories at Bristol ; and, added 
she, " Papa told us yesterday, mamma, 
that perhaps he would take us to see 
them." 

" Yes, my dear, and he has just obtained 
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permission for you to see them this morn- 
ing," said her mother. . 

"Are we to go there to-day?— De- 
lightful!" 

" But before we go, my dear children," 
said their father, "I should like to hear 
whether you already know any thing about 
sugar making." 

Harry and Lucy said that they had read, 
in ' Edwards's West Indies,' an account of 
the sugar plantations in Jamaica, of the 
sugar canes and sugar mills. Lucy recol- 
lected that the sugar cane is a sort of straw- 
coloured jointed reed, about the thickness 
of the handle of an umbrella ; that it grows 
in general to about the height of a man, 
and has at its top leaves like flags ; that 
the canes are cut in autumn, and that the 
sugar-making time is a season of gladness 
and festivity to man and beast, especially 
to the poor negroes who work in the plan- 
tations. 

Here Lucy was near going off far away 
from sugar-making ' to talk of the poor 
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tiegroes, but her father called her back 
again, by the question of, " Wbat is to be 
done to the 8ug;ar canes after they are 
cut?" 

" They are tied in small bundles," said 
Lucy, " and carried to the millj where the 
sugar juice is to be squeezed out of them." 
Lucy looked to Harry for assistance when 
she came to the mill. 

" It consists," said Harry, " of three large 
iron rollers, turned by wind, or water, or 
'horses, or oxen, or perhaps now the people 
may have learned to work them with steam. 
The bundles of cane are passed between 
the rollers, and squeezed again and again^ 
tilt all the juice is pressed out. It is caught 
in 4 wooden gutter, which carries it into 
the house where it is to be boiled. It is 
said to be of great consequence to boil it - 
as quickly as possible ; but I do uot know 
the reason." 

" The reason is, lest it should ferment,'* 
said her father. 

" Fennent, papa ! I know from old dear 
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* CoiiTersatioDs on Chemistry'what fennokt' 

ing is; besides I have seea beer fenneDtiDg,. 
But what harm does fermenting do to 
sugar T 

" When it fermeots it ceases to be su- 
gar. Do you know for what purpose it iU 
boiled, Lucy ?" 

" That the water which is in the juice 
may evaporate," replied Lucy, "and that 
the sugar, as it cools, may crystallise, juat 
as we saw the crystallising of the alum for 
my basket." 

" True, my dear," said her father. " The 
juice contains two sweet substances, sugar, 
which crystallises easily, and molasses, 
which, does not crystallise. The boiliug is 
also necessary to separate the sugar from 
tbe molasses and other substances contained 
in the juice. The great object is to obtain 
the sugar as pure &3 possible. Much is 
wasted by being over-heated, by which it 
loses the power of crystallisiog, and is 
converted into a substance resembling mo' 
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candle," aaid Hany : " when burnt it re- 
mains sweet ; but it becomes brown, soft, 
and sticky." 

" The same change takes place,'* said his 
father, " where a strong solution of sugar is 
heated in a vessel over the fire. When 
only a little hotter than boiling water, it 
begins to undergo this change, so that a 
part of it loses the property of crystallising 
on cooling, therefore great care is neces- 
sary in applying the right quantity of heat, 
neither too much nor too little. The man- 
ner of doing this in the West Indies is still 
very imperfect." 

Harry and Lucy were sony to learn that 
so much of the sugar, raised by the hard 
toilofthepoornegTO,i8Spoiled: they hoped 
that the sugar boiled in England was not 
so wasted. 

" Much of the sugar refined in this coun- 
try was formerly wasted in the same man- 
ner," said their father ; " but in conse- 
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longer the case?" 

" What improvements?" cried Harry. 

" They are what we are going to see 
this very rooming," said his father. " The 
new process of refining sugar is what is 
used in the sugar house to which we are 
going. Do you know what substances are 
used in the refining of sugar ?" 

Harry said, that he had heard that bul- 
lock's blood was made use of; but in what 
manner, and for what purpose it was ap- 
plied, he did not know. 

" To clarify it," said his fether. " When 
brown sugar has been dissolved in water, 
bullock's blood is mixed with it when cold; 
the blood coagulates on the application of 
moderate heat, and rises in the form of 
scum, which is then removed from the sur- 
face. But it has been found, that much 
lugar is lost by being mixed with the 
scum, from which it cannot afterwards be 
separated. This way of clarifying is not 
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used in the angfx houae we are going ta 

see. 

" I am glad that we ,are not to see the 
bullock's blood," said Lucy, makiiig a face 
expressive of disgust . " Do you re-^ 
member, Harry, about claying sugar ; the 
* accident by which it was found out that 
clay was good for sugar — good for whiten- 
ing sugar, I mean?" 

" I do not recollect," said Harry. 

" So much the better," said Lpcy, " for I 
shall have the pleasure of telling it to you. 
It is a very curious thing about a heai." 

" Tell it to us, my dear Lucy, I advise 
you," said her mother, " without raising 
our expectations, lest it should disappoint 
us afterwards." 

*' Then you must know, maxima, that 
one day a hen, after walking in some wet 
place, had clay sticking to the bottom of 
her feet, and she happened to tread on the 
top of a pot of sugar; and it was soon 
afterwards observed, that the sugar beneath 
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the marks of her footsteps was whiter thaa 

elsewhere. From observing this, and cofl- 
sidering how it had happened, people 
thought of using clay to whiten sugar." 

"Very ingenious," said Haary, "EuidLucy 
remembered it well, just at the right time 
for us, did not she, mamma? I had quite 
foi^otten it, but I recollect it all now. The 
sugar is put into a vessel of the shape of a 
sugar loaf, which is placed on its narrow 
end. Then clay, moistened with water,'i8 
putover the top of the sugar, and by de- 
grees the water oozes very slowly down 
through the sugar, mixing in its way with 
the molasses, which it dilutes and carries 
along with it. I forgot to tell you that 
there is a hole at the bottom of the vessel. 
That hole is stopped at first by a plug, but 
afterwards a man takes out the plug, and 
lets the stuff run off that has oozed to the 
bottom." 

" So men learned from the hen to clay 
sugar," said Lucy. " When next I see very 
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white sugar, I shall say to myself, Tbank 
yoa for this, Mrs. Hen." 

" You will be doing Mrs. Hen far more 
honour than she deserves," replied her fa- 
ther; "for in the sugar-house that we are 
going to visit, the operation of claying is 
laid aside. The art of refiDiog, as now 
practised, is a new discovery ; and it has 
arisen, not from mere lucky accident, bat 
from judiciously combining sound scien- 
tific principles with accurate observation." 

" How is that ?" said Harry, drawing 
closer, and listening with great eagerness. 

" You know already," said his father, 
" how brown sugar is extracted from raw 
cane juice, now we are to learn how it is 
made white, and hard, and crystalline, like 
that which you see every day. Brown 
sugar, as I have already told you, consists 
of two sweet substances, sugar, forming 
small ciystals, and molasses. Molasses is 
combined with a dark colouring matter, 
which makes the sugar brovni. To get rid 
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of this is the thing to be done. Now if a 
small quantity of water be added to a 
mixture of molasses and sugar, the whole 
. of the molasses will be rendered fluid, but 
only a small portion of the sugar." 

" Then," said Harry, " by putting this 
mixture into a mould, such as they use in 
claying, they would be able to free the 
sugar from the molasses." 

" From a large portion of it," said his 
&ther. " Now perhaps, if I state to you a 
few facts, put them in proper order for you 
to consider, and then ask you a few ques- 
tions, you may be able to invent for your- 
. self the principle at least of the new im- 
- provements." 

" Oh pray try whether Harry can, papa," 
said Lucy. 

" There is nothing I like better than to 
leani in that way," said Harry. 

" Pray help us when we cannot get on," 
said Lucy. 

" Then to help you on one step," said 
th^ir father, " I -must tell you in the first 
place, that the small crystals alone of brown 
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stiffar, are what are freed from mo- 
lasses by this process. Before tbe large 
ciyirtals can be purified they must be com- 
pletely dissolved in water. When liquid, 
the colouring matter can be separated from 
the sugar. Now can either of you tell me 
how the separatioD is made?" 

" I know &at alum is used by the dyers 
to separate colours from liquids," said 
Lucy. 

" Veiy true, Lucy," said her father. 

" But I do not know why," said Lucy. 

"Because alum contains an earth which 
has the property of attracting colours to it- 
MtAS. Also charcoal made of bones is some- 
times employed for the same purpose. As 
soon as the colour is completely separated 
from the syrup, by these means, the liquOT 
is put into a filter, and whatever, runs 
through is pure sugar and vrater, from 
which the water must be evaporated. 
How?" 

" I know, papa," said Lucy, " from what 
you before told us, that the syrap must 
not be heated in a vessel [over the plain 
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the water, if not over a fire, I cannot 
imagine." 

But after considering a little, she added, 
"■PeAaps it might be boiled, as they some- 
times do things in the kitchen, by steam, 
and then they are never burned." 

" That is well thought of," said her 
lather. 

" But then there is such a quantity of 
this sugar," said Lucy, *' it would require 
such monstrously lai^ vessels, that I do 
not know how they could be well heated 
by steam." 

" Some great buildings are heated by 
steam," said Harry ; " so let the vessels re- 
quired be ever so lai^e, it might be done. 
It would be easy, would not it, papa, to 
conduct' steam through pipes under the 
. great pan that holds the sugar." 

" You are both of you on the right road," 
said their father. " But something more 
must be thought of. By the method you 
have suggested we might' heat the sugar, 
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an open vessel, requires a stronger heat to 
make it boil than water does." 

" I should think," said Harry, " that by 
confining the steam, it could be made much 
hotter than boiling water, and then with 
the confined, compressed steam we might 
boil syrup, might not we ?" 

" You might," said his father ; " and 
some persons do boil sugar in this way ; 
still there is some risk of Qver heating the 
sugar ; therefore think of some better way. 
Instead of raising the temperature of the 
steam, consider whether you know of any 
means of making fluids boil, without in- 
creasing the heat." 

Harry considered for some time, and at 
length said, " I have seen water made to 
boil when only moderately warm, by put- 
ting it under the receiver of an air pump." 

" How did that happen ?" said his fe- 
ther. 

" Because there was a vacuum," said 
Harry, "there was no pressure of the at- 
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mosphere. If we could place the su^ 
pan under the receiver of an air pump, that 
perhaps might do; but the quantity of 
sugar to be boiled puzzles me, father ; Che 
sugar vessels are very large, I believe. I 
could only boil a very small quantity in an 
air-pump; so that ailer all it would not 
do, I suppose." 

" Why will not it do?" said his fetber. 
" Til! you are sure that what you propose 
will not answer, never fly off to any thing 
else. Do not give up your ideas too has- 
tily. You should not 6z your imagination 
upon the particular receiver of the air-pump 
you have seen. To be sure you could not 
conjure a sugar-boiler into that small re- 
ceiver," 

" No, to be sure," said Harry, laughing: 
then becoming quite grave again, he went 
on thinking. " How shall I manage it? It 
is impossible to blow a glass lai^ enough 
for the receiver." 

** Why do you stick to the notion of a 
^ess receiver, Harry?" said his father. 
" Do yon think it essential to the having 
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a vacuum, that It should be produced in 

" Certainly oot," said Harry, " it is not 
necessary by any means. I only thought 
of the glass one, because that was the only 
receiver I had seen ; but I perceive that 
any other substance that is air-tight will 
do as well as glass. How foolish I am ! 1 
remember now the pump, and the steam 
engine, where the vacuum is large enough; 
or a vessel might be made as large as 
could be required for the purpose." 

" Now you have it, Harry. The sugar 
is boiled in a vacuum, and that vacuum is. 
produced by means of an air-pump. The 
exact details I do not know, having never 
seen it done myself, but I hope we shidL 
see it to>day, and so now let us set out." 



The sugar-house, which Harry and Lucy 
went to see, was a lar^ building of eight 
stories high. The Brst circvmstauce whicU. 
struck them on.enteriug it was, that in 
several spacious rooms through which thej 
passed, and in whjch the work seemed to 
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be going on, there were not many work- 
men. Lucy supposed that it was the hour 
of dinner, as had happened in some oUier 
manufactories which they had seen : but 
she was told that this was not the case; 
and that all tlie men, who were ever em- 
ployed in this sugar-hoHse, were now 
there. Few only were necessary, because 
so much was done by machinery. In truth, 
the men seemed of little importance. It 
appeared as if they were employed only as 
under-serrants to the mtuihines, and to do 
trifling things, which the mechanic and 
the chemist had not thought it worth their 
while to invent the means of effecting in 
any other way. 

The large rooms and passages, through 
which they passed, were all warm, as Lucy 
observed, and yet she could not perceive 
a fire anywhere. She asked how they 
were warmed, and was told that she would 
soon see, as they were going to the place 
from whence the warmth came. Their 
guide, the gentleman who was so kind as 
to show them these works, took them to a 
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there was a steam engine. The fire under 
its boilers was the only -fire used in these 
works. All the rooms were sufficiently 
heated by the steam that passed through 
pipes to the different sugar vesseb. 

Harry was here perfectly satisfied, and 
he looked delighted and proud, when he 
heard how much was performed by one 
steam engine. It sent over this vast 
building, equable warmth, and supplied 
all the water that was wanted in every 
part of the works. It put in motion a mill 
for crushing the sugar, and other sub- 
stances used in refining it; and it kept in 
unremitting action the pistons of a huge 
air-pump. 

They followed their guide into a sort of 
Qut>hou8e, in which the earth of alum 
was prepared, by adding quickUme to a 
solution of It. 

They ihen entered that part of th« 
building where the preparatory opera- 
tioaa of clea n s i ng the sugar were per- 
formed. They saw in the first place m 
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few workmea with naked arms, and in 
light clothing, suited to their hot work, 
stirring with huge shovels in a great pan, 
the raw brown sugar, such as it is when 
brought from the West Indies : they were 
stirring it up with a small quantity of 
water, not sufficient to dissolve it. It 
looked like treacle. This was afterwards 
poured into earthen moulds, of which 
there were great numbers in the shape of 
sugar loaves, such as those of which they 
had read a description, with a hole at the 
point, which was turned downwards; and 
in these moulds it was to be left twenty- 
four hours to filter. In the course of that 
time the molasses would pass through into 
jars beneath the sugar-loaf moulds, and 
the sugar left behind would be in solid 
lumps, of a light brown colour. Some of 
the sugar thus purified was put into Lucy's 
hand; she felt that it was soft enough 
to be readily crushed. It was now to be 
dissolved in water, which was heated by 
having steam passed through it. The 
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earti of alum, which they called finingSj 
was then added to this solation, and 
thoroughly stirred about by passing cur- 
rents of steam through it. 

This was performed in a great square 
cistern, which had a double bottom and 
sides, with a space left between, sufficient 
to introduce the steam. The inner bottom 
and sides were perforated with minate 
holes ; and through these holes the steam 
passed up into the liquid sugar. They 
heard a rapid succession of explosions, 
occasioned by the sudden ccmdensatioa of 
the steam ; and when the solution became 
hot, they saw immense volumes of steam 
rising through it. After this, the syrup 
was allowed to run into the filter. The 
filter appeared on the outside like a 
great square chest ; and the inside was 
divided into parallel compartments, by 
coarse linen cloth, which was stretched 
over frames of copper. The liquor was 
admitted into erery alternate cell, and was 
filtered by passing into the cells on either 
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iide, which were empty. The syrup flowed 
out from the filter a transparent ^uid, of a 
pale straw colour. 

They were now conducted to the roost 
remarkable part of the new apparatus, the 
eraporating pans, io which the water was 
drawn off from the syrup. These were 
made with double bottoms, so as to admit 
steam between the two for heating the 
syrup; and the pans were covered with 
domes of copper. These domes commu- 
nicated with the air pump, the great pis- 
tons of which were kept at work by the 
steam engine. These served to pump out 
the air, so as to preserve, as far as possible, 
a vacuum over the- liquid. The perfec* 
tiou of the vacuum was shewn by a ba- 
rometer. The master of the sugar house 
informed them, that it required one hun- 
dred degrees less heat to boil sugar in 
vacuo than in the ordinary method, and 
that it was accomplished in less than one- 
fifth of the time formerly requisite. 

After havii^ been evaporated, the heat 
of the sugar was brought to a certain 
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disposed to ciystallise. It was then poured 
into earthen moulds of the form of a sugar 
loaf, such . as were before described, and 
in these it was allowed to consolidate. 
It is then of a tolerably white colour, 
imd is purified for the last time by being 
washed with a solution of the finest white 
sugar, which is allowed to filter through 
it. The top and the bottom of the'loaves, 
as beiug less pure, are then pared oS in a 
turning-lathe, and the loaves are after- 
wards dried in a stove. 

Lucy said, that before she came ta 
the sugar house she had a general idea, 
from what she had read, and from what 
her father had told her, that* sugar went 
through several processes of filtering, and 
boiling, and cooling, and crystallising, 
before it could be white ; but still she was 
surprised by seeing the number of the dif- 
ferent operations, the size of the vessels, 
and the power and time necessaiy. She 
had not been tired by what she had seen, 
because she knew befor^iand the general 
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purpose, and she had not been puzzled or 
anxious. 

Hany was delighted at seeing that prin- 
ciple, which he had before so clearly un- 
derstood, carried into practice with suc- 
cess, in such great works. 

"I hope you will now acknowledge," 
said he to Lucy, " that the air-pump is of 
some use in common life, and I hope you 
are convinced note, that the air-pump is 
almpst as useful afi the water-pump." 

Lucy acknowledged this ; and said that 
Harry might well triumph for the air- 
pump. 

" Think," said Harry, " of its being ap- 
plied to such different things as making 
sugar, and making ice ; and not only em- 
ployed for boiling quickly, but for freezing 
quickly. I do not ttiink that Otto Gue- 
rick, or Mr. Boyle himself, could have 
foreseen all the uses that were to be made 
of their own inventions. I wish they 
could see all we have been shown this 
morning." 

M 5 
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" So do I," said Lacy ; " I wish ll>ey 
could." 

** All goes back to that one great prin- 
ciple of the vacuum," said Harry. 

The gentleman who bad shown them 
this establishment, and who had, with the 
greatest pati^ice and politeness, explained 
every part of the business, was glad to 
perceive that he had given pleasure to the 
young people, and that they had attended 
Jto, and understood what they had seen 
and heard. He begged that they would 
rest themselves before they went away, 
and showed them into a room, where they 
found refreshments were prepared. He 
gave a cup of chocolate to Lucy, and 
another to Harry. 

"You must,". said he, "taste some of 
the sugar, which has been refiued by the 
process you have just seen." 

It was in a black Wedgwood-ware basin, 
which showed its whiteness. 

" But, fetber," cried Harry, eagerly, 
" can you tell me who invented the method 
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of applying the air-pump so beautifully to 

this use 1" 

" I can tell you," said his father; " it 
was the invention of Edward Howard, 
brother to the Duke of Norfolk ; he was 
an honour to his &mily ; and I hope," ad' 
dressing himself to the master of the sugar 
house, " that he has been amply rewarded 
for his ingenuity by the gentlemen of your 
profession." 

" The fruits have been ample," said the 
master, " but he did not himself reap 
them; they are enjoyed by his family. 
He only just lived to perfect his inven- 
tion." 

Tlie master of the sugar house then en- 
tered into a statement of the prodigious 
quantity of sugar saved by adopting the 
new process. Eight pounds of sugar, he 
said, were saved in each hundred weight; 
and he helped Harry to make a calcula- 
tion of what that amounted to every year 
upon the total quantity of sugar refined in 
Great Britain. 

Our..party, 'having finished tiieir choco- 
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late, thanked their bgat for his attention, 
and took their leave of him. 



As you go down the hill from Clifton to 
Bristol, you may see in the dty below a 
number of very bigfa, black-looking build- 
ings, in the shape of huge cones, from 
which still darker-coloured smoke, in 
thick black billows, is continually issuing^. 
Some of these conical-shaped buildings 
are glass-houses. Lucy remembered her 
Other's having showed her, and told her 
of what glass is made. She recollected 
the taste of the alkali, of the ashes of 
weeds, and the touch and sight of the 
sand. She recollected also the story of 
the accident, by which it is said the 
making of glass was first discovered ; and, 
above all, she remembered the pleasure 
that Harry and she had had in seeing the 
thermometer man blowing tubes, and bulbs 
of glass, with bis blowpipe. She wished 
very much to see some more glass-blow- 
ing. Her father took her and her brotbar 
one day to a glass-house. Her fii^t feeling 
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on ei^ring the glaBS-house was anrpris* 
at the great heat of the furnaces in which 
the glass was melted, and pi^ for the men 
who were obliged to work close to them. 
But when she observed how much they 
were at their ease, she by degrees was 
reassured, and able to be amused. She 
saw, in the first place, iumaces from 
which was taken the red-hot liquid glass. 
She was puzzled at first by the workmen 
calling this metal; but that was only their 
name for what was in reality, as Harry 
said, glass. She was much amused by 
seeing ^e. operations of the glass-blower. 
First, the blowing of a glass bottle, and 
of a wine glass. One circumstance in 
the finishing of the wine glass struck her 
particularly. When he cut its rim round 
with a pair oi shears, the glass, beiog as 
yet soft, yielded under the pressure of the 
shears, so that the wine glass was no 
longer quite circular, nor was the rim 
^en. The workman then heated the 
wine glass again, and dextrously twirling 
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it round, it was brou^t back to the cir- 
celar shape, and its rim wbs even. 

Harry's faUier asked him why this hap- 
pened. 

. He said he thought, that it was turned 
into a circular shape by the pressure of 
the air as it was whirled round while soft, 
ts any other substance is made circular 
by the pressure of the tool when turning 
round in a lathe. And he thought that 
the air withinside of the glass prevented 
its being driven in, and squeezed together 
l^ the motion. 

His father told him that he was partly 
right in his supposition ; but there was 
tme reason, one cause, to which he- had not 
adverteS, and which he had not yet per- 
ceived. He would say no more, because, 
perhaps, by observing further, he would 
discover it for himself, in attending to 
another operation — the blowing of vrin- 
daw glass, or crown glass, as it is called. 
First, a great pear-shaped bubble of glass, 
about a foot in diameter, was blown at the 
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end of an iron tube, to which, being soft 
and hot, it adhered. Then, by rolling the 
pear-shaped bulb upon a smooth marble 
table, and blowing into it, and by repeat- 
ing these operations alternately several 
times, and by whirling it rapidly round 
near a hot 6re, the bulb was brought from 
its pear shape into that of a globe. This 
globe at the part nearest to the furnace 
was the hottest and softest, and yielded 
most readily to the centrifugal force, as it 
was whirled round, and therefore it spread 
outmost there, so as to become much thimier 
than at the part to which the iron tube 
was 6zed. To make the glass of an equal 
' thickness throughout was next to be done. 
The iron tube was broken off from the 
glass, leaving a hole in the globe, and 
then by means of a little hot glass, the 
tube was fastened to the opposite thinnest 
part of the globe, and whirled again. The 
thickest part being this time nearest the 
furnace, became hottest; and in its turn 
yielded the most, becoming thinner and 
thinner. As the globe was whirled, the 
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centrifugal force opened more and more 
the bole which had been, left where the 
iron was broken off, till after some whirl- 
ing the globe became a large circular 
plate of fiat glass of nearly equal thick- 
nesB. 

Hany dow perceived what he had 
omitted in the case of the drinking glass : 
the centrifugal force, or that force which 
arises from the tendency the parts of 
bodies have to 0y from their centre, when 
turned round rapidly. 

As he left the glass house, he continued 
his explanation. 

" I suppose, father, that the pwts of 
the soft glass, as they are whirled round, 
tended to fly from the centre, and by so 
doing the globe became a larger globe, 
and the circular plates became larger cir* 
cles, and all the parts fiying off equally 
from the centre, the rim of the drtDking 
glass became quite circular." 

" It is," said Lucy, " not exactly, but 
swnething like a mop. Yes, Harry, a 
mop. When the maid twirls it round iast, 
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the threads of the mop all &y out as far as 
they can go from the centre ; and if it is 
a wet mop, out fly circles beyond circles 
of drops." 

" "Well," said Harry, '* you hare made 
out your likeness to a mop better than I 
thought you could." 

" I remember," continued Lucy, " the 
first day I ever heard of centrifugal force, 
or had any idea of what it meant ; it was 
from you, Harry; when I was making a 
pancake, papa." 

" A pancake, my dear ! I do not re- 
member your ever making a pancake." 

" Perhaps it was a cheese," said Lucy. 
" Some people, I believe, call it a cheese. 
Not a cheese or a pancake to eat, papa ; 
but I will show you as soon as we are in 
manuna's room." 

Lucy kept her word, and whirling her- 
self round the moment she was in her 
mother's room, the skirts of her petti- 
coats flew out, and, as she peeped down- 
wards, while they swelled out, she ex- 
daitned — 
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" There is a pancake, papa, or a cheese, 
whichever you please; and it is made, 
Harry, by centrifugal force, is not it?" 

" I have been very much amused," con- 
tinued Lucy, " seeing the glass-blowing. 
Were not you, Harry ?" 

" Very much, indeed; and it has left a 
great deal to think of, and to inquire more 
about," said Harry. 

" What more?" said Lucy. 

" A great deal," repeated Harry. " For 
one thing, annealing, I do not understand 
that" 

" I recollect," said Lucy, " that when 
the man had twirled the wine glass round, 
and finished it, a boy cfune with a long pair 
of tongs, andseizingthe glass ran away with 
' it, as our man said, to the annealing fur- 
lUKC to be annealed. And when I asked 
what that was, and what was to be done 
more to it, the man showed me a pan in 
an oven, and I saw our wine glass, with 
many others, put into it to be heated again, 
and then to be left to cool slowly. The 
man told me they ought to take fiereral 
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days to dool. This was done to make the 
glass less brittle, he said ; this is an- 
nealing. What more, Harry, would you 
know about it?" 

" A great deal more, if I couid," said 
Harry. " In the first place, I do not in 
the least know why aonealing makes glass 
less brittle." 

" Why ? Oh ! that is another affair- 
Why? Nor I," said Lucy. 

" And I beard papa aod the master-mau 
in the glass house talking of a curious 
fact. He said, that ' when a glass vessel, 
of a particular shape, is allowed to coot 
immediately af^r being made, it will often 
sustain the shock of a pistol bullet, or any 
other blunt body falling into it from a con- 
siderable height; but a small BpliQte| of 
flint, dropped gently into it, makes it fly tt^ 
pieces with great violence.'" 

" Indeed," said Lucy, " that is very' 
curious." 

'* So papa said ; and they went off' to 
talk about Prince Rupert's drops. Oh, 
my dear, there are a great many, many 
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more curious tbhiga to be koown about 
glass, and all the wfofs, more than ,in my 
life perhaps I shall ever know." 

*' But you need not know all the whys," 
said Lucy. 

"But as many as I can," said Harry. 
" There was a man came in while we were 
in the glass house; did you see him, 
Lucy ?" 

" Yes. A gentleman, you mean V 

" I do not know whether he was a 
gentleman or not," said Harry ; " he was 
a man." 

" But I know he was a gentleman," said 
Lucy. 

" By his coat ? or his waistcoat 1 or his 
hat?" said Harry, smiling. 

" By none of those," said Lucy; "by 
something better ; by the way he spojce ; 
by his tone, his language, I knew be was' 
a gentleman." 

" And I, by what be said, knew bim to 
he a man of sense," said' Harry. '* He 
came to inquire for a person who grinds 
glasses for telescopes." 
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"Then he must be a man of sense, to be 
sure," said Lacy, smiling in her turn. 

" My dear, you have not heard all. He 
was trying experiments to improve the 
making of those glasses. I did not under- 
stand all he said, but it made me very 
curious to know more." 

" Papa seemed to like him," said Lucy. 

*' Yes," said Harry, " papa and he 
talked of what a fine useful discovery glass 
is, and bow long before people thought of 
making all the uses that are now made of 
it" 

It happened, that the next day Harry 
went with his father to the house of a phy- 
sician, who had a good library, and while 
his father and the physician were busy, he 
asked lea^ to look for something be 
wanted in some of the books. The phy- 
sician gave him leave, and to work he 
went, searching for a chemical dictionary 
or encydopedu, in which he might find 
amtealing and glcut. The volume con-: 
taining annealing' was missing. He 
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thongbt this vety provoking; but, like 
many things which we thfnk very pro- 
voking, it was really fortunate, and well 
' for him. Had he found it, he would not 
have understood the article ; he had not 
the previous knowledge necessary, and he 
would ' have ' lost his labour, if not his 
patience. He went in search of glass, and 
there he found much that he could not, 
but some that be could comprehend. Ashe 
was both enthusiastic and indefatigable, he 
searched aU through it, EUid had the great 
pleasure of picking out several entertaining 
tilings. Seizing on all that was suited to 
the present state of his knowledge^, he left 
the rest for another time. One passage 
delighted him so much, from describing 
exactly what they had seen, and what he 
would have found it difficult to explain, 
that he scribbled a copy of it for Lucy. 
Scribbled, triith compels us to say, for it 
was scarcely legible. When he came to 
read it to Lucy he could hardly make it 
out, even with h» best assistance, and she 
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could read his runmng hand better than he 
could himself. But, as she observed, this 
hand had run almost quite away. 

" My dear, I wrote it in a desperate 
hurry, and on a crumpled back of a letter, 
with a pencil that wanted catting, and 
my father was standing up with his hat 
and his gloves in his hands. I thought 
he was going every instant, while I was 
writing the three last lines, scribble, 
scribble, scribble, as fast as ever my pencil 
could go." 

■ " Thank you ! " said Lucy, " for doing 
it for me. But. what is this about a chain ; 
1 saw no chain at the glass house." 
- " Chain ! my dear Lucy ; it is chair," 
said Hany. ■ 

" Chair! Oh, now I understand it all," 
said Lucy. " It is the description of what 
we saw— of the men making the drinking 
g^ass — the man sitting in the arm-chair, 
and blowing through his long iron tube' ; 
then roiling it on the arm of the chair ,- 
and the other man sticking on the foot of 
the glass, and then taking the chair. Oh, 
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I see it 41 ^gM°. — ^t ^ ^W ^li 4^* 
scribeid *. " 

" I am glad you thipj( so," said Hurjr. 
" It is more thaa. tb^ ii^n nho wnote it 



« Expected! 4idlie«vi^ J;hiiik-of n^q?" 
said Lucy, opening b^r e^e* very wide. 

" No, no, wy dear," ^d Ha^y, laugfer 
ing. "You nu^ let yourey^rbrowa 4pw^ 
s^gajji. The av^or nev,^ thoygjit of >!W 
in paiticular. I meant only hi* reade^in 
generaL" 

"Yes*"* said Lacy, " mi _yout^ readers 
I suppose he said, as people of^n dp in 
books ; is that what yoif T^e»f^ Hany ?" 

" I mean nothing," M5>Ued Harry, "but 
that the writer says heconld hardly, Mpect, 
by BDy description of bis, to make, glass 
blowing intelligible. Npw tlwU is all. Qo 
on to sometbi^ else." 

"With all my heart," «ied Lucy. ."Here 
ue. som« more ^ribbl^d '*9^!>: <^^ yoois, 
Harry. What does thjs inean ?" 

' Brave man, and quick ' — ' Hands 
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thKmgh fiftmes ' — ' Ctowlped wtU w«t 
skins -m ' EyoB of gla^.' 

" Whirt cwB tbis nwan V 

"' Do ygu jawwAer," 8ai4 Hwfy, "3«e- 
ipg a grwt {iirmce ^ the f^aaa- kotue? 
You s«w only the o^^de. Tbejr could nut 
uncover it to ahow the ioside to -any body, 
lest di^ should have let in the cold air. 
Into &»t fwnaoe they put Ae eartliBii pots 
full of glass, which had hecB anaealed, 
and they \eSt them there to set, as- they 
caHed it. If one of these pots happen to 
break it ia a terrible diffi<m]^ to get it out 
and pat another in its place. The geCting 
out the hiokoB one ioaa be done -well 
enough by a nan at areas length from the 
five, with «■ long iron ho^, or a fovk ; but 
the man vfko is to ptU ia the new pot oan 
hAve no use-of hook or foric; ht nnut put 
the new pot into its place with his hands, 
passing them through -the flames." 

" Then indeed," saidLutiy, " you might 
well call him briu/e man, and iptick ; he 
nMst do it as quick as lightning." 

" But he could not do it as quick as 
n2 



li^htniDg, or do it at all," said Harry, 
" without precautions. He must be 
dressed, my dear, in skins, Trhich are all as 
wet as possible ; and they must cover him 
all over, all but his eyes, two holes are left 
for him to see through, but these are 
defended with thick glasses." 

" I am sure I am very" much obli^d-to 
you, Hany," said Lucy, " for bringing me 
home isucli entertaining things. That man, 
brave and qmck, as you called him, was 
worth reading all glass through to get at. 
How-many pages did you hunt through to 
find him ?" . - 
. "I came upon him by accident," said 
Harry ; " but I met with, several other 
things vrhich interested me, and I thought 
I.would bring them away in my head for 
you ; and I have them somewhere' there, 
if I could but - recollect them ; but I can- 
not when I /ry in a hurry."' 

"■Do not try then," said Lucy. "Wben 
I -try too hard to remember, I never can 
recollect" what I want, but then it comes 
all back again when I am thinking of 
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somedimg else. So now, Hany, look at 
this nice litde glaw tnmbler, which papa 
bought for mamma's dressing box, in 
place of that which I broke. It is pret- 
tier than the old one ; look at its pretty 
white leafy border. That is ground glass, 
papa said ; and this part below, like crys- 
tals, is cut glass ; and papa told me bow 
this was done." 

" Two of the veiy things I was trying 
to recollect," said Harry. " Then I need 
fUft tell you about that" 

" No," said Lucy. " What a beautiful, 
transparent, clear, clean thing glass is," 
continued she ; *' and bow very useful, 
and in how many different ways. - Drink- 
ing glasses and looking-glasses— you may 
smile, Harry; but men use looking-glasses, 
as wdl as women." 

■ " Yes," said Harry, " and for better pur- 
pose too, than looking at themselves. They 
uae looking-glasses, you know, for some 
astronomical instruments." 

'* Yes, and for shaving too," said Lucy, 
" or they would cut their throats. Mighty 
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grdnd y»B l«er« aAxnA the fltstrontnoioi^ 
inatrutaMtB!" widsd sbej laogfaiDgi "B«t 
.let ne go «tt tty tma iray m hotibur «f 
^kw, tb lell jnAi sll thdt I kntw. Besidu 

and 4imiMfiliiiig^ ^lisses, boA «ery uutfU 
and eiH^iiaiiliag ; asd IImb 8{>eofaQtBB ! 
Ob, Harr^ 1 what wbuld nv^ddiaimna (to 
without them ? and how hHp[>y she ■ ii 
with then) I reodtttg asd Wtirlng ab Well 
08 I caa ftt eigbtyvsix. What D^wOnt^firi 
inveiition spectacles Ate, by wbit^ peo- 
ple can iee aoirtony yean bl^er than they 
could i& fotmtn times I Spectacles, I tbiek, 
Harry, are the moat iogenkmt thongs peo- 
ple «rver made of glats." 

" Do not £wget teleaoopca, my dear," 
aud Harry ; " the most wonderful of Mans 
inventions."" 

" How cDriouft it is," said Lucy, ■ that 
aU these thittga, spectacles and tel^sc^iefi,' 
would aeve^ have beai thonghi oi but 
for that first bit of glaas, wbieh the ahtp- 
wrec3i.e4 s&ilors eib^rved, wli«a tht^ were 
boiUftg their kettle oli the Sand, with the 
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thfefiKe [Bttd« of SMt weed. Do you re- 
»««ber, Harty, ftiy fether's tetliog us that 
^story?" 

" I do," said Harry ; " and now iliat 
pots me in nand of what I wanted to say 
to you. It was about that story. It is 
told in the book I was reading to-day, and 
I vrta glttd taraeet with it. Tfcere was a 
Httle di^tenee ; Ae ssilbra aappotted then- 
kettles OB the ffaad w¥th piec«s of fibsail 
alkali, nitre, wtdi which their ship had bem 
loaded." 

■, " And in our old story," stiid Ijtef, " the 
fire was made of weeds, ^id the alkali 
came from their ashes, which burned with 
the sand, and made glads. Th^e is very 
little diffecenoe io the stories, it (dl comes 
' to tlte same things" 

" t kaow it does," ^d Bftriy. " Biit 
I was g(tii^ to My something quite dif- 
ferent." 

"Say it Ihto, my deM^" said Uiey. 

'*Wl«t time did you think that story 
jia]^efi£d?^ said I^aivj^. 

" 1 do not know," said Luey. *'I hti^ly 
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ever think about time in stories. . I think 
it was iaionnertimes — agreat while ago." 

" In the time of Pliny, ot before?" said 
Harry ; " he tells the story." 

" Very likely," said Lucy. " I do not 
care who tdls it" 

"But, my dear," sud Harry, "whati want 
you to care for is the wonder that it should 
be so long since glass, and the way of 
making it, were first discovered by that 
lucky accident, and yet tiiat it should be 
hundreds of years before it was brought 
into common use. You know the ancients, 
the Greeks and Romans, had not glass 9S 
we have." - . . 

" I thought that they had ^asa bottles 
in old Roman times," said Lucy. " I le^ 
member something about a bottle of glass 
in the Roman history, which a man brought 
to the Emperor Tiberius (I think), and he 
dashed it to pieces when he was provoked, 
and the emperor put him to death for it. Do 
not you remember, Harry, my leading it 
loud to mamma, and your being so angry 
with that tyrant?" 
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" Ireroeniber that perfectly well-," said 
Hany ; " but that was only one particular 
botde." 

"But besides tliat particular bottle," 
said Lucy, ^' I recollect bearing Mr. Frank- 
iand tell mamma, that there were plates of 
f^ass found in the ruins of Herculaneum." 

"Did he?" said Harry. 

"Yes," said Lucy, "Mid from that it 
is supposed, Ihat glass windows were nsed 
by the ancients." 

" Perhaps so," said Harry. " But, my 
dear Lucy, to go no farther than England, 
my book says, that the English had not 
glass windows for many hundred years after 
that. The windows of houses and churches 
were covered with linen cloth, till towards 
the end of the tenth century." 

"You mean till about the year 999 'I " 
said Lucy. . ' 

" It was not till after the days of Queen 
Elizabeth," said Harry, " that it was quite 
common for houses to have glass windows." 

" How veiy stupid people must have 
been in those former days then," said Lucy. 
k5 



374 

" So it seems," a«ftd Hairy ; "vaAytAl 
4anpo«e they wene aot natur^ljr more sbt- 
pid than we are now. Recollect Vilf^ 
aad Honwf,. my deal-. But then tlM/an/- 
cBSOte ha4 not naoy msB <tf scioice.'' 

"Ao^ Utoi oune 4be d«ric ages, us ota 
history «aU8 Aeaa," ^d Luoy; "vad m 
the dark ages I suppose pwple fell adeep, 
(tad -oould not tbiak of ^taa, wt any tiling 
C)Ue. I^a «hm th«|^ m^ened tlwra 
were not many that could write or read, 
you luMw, Harry." " 

"Tli9y had very few books to read," 
said Hany, " except the ancient Greek 
and Roman books over agaia, and they 
had scarc^y any bo^s of experimeoito I 
beUese." 

"They had ooty nuuiuacripts," said 
Lucy, "mitten on ptrchisent;, or on pt^- 
rus. . I remember papa once showed me 
a ptpynis manusciipt in a muaeuiBt and 
I saw pan^meot rolls top, which the ao- 
cienls called bo<du." . 

" And what wwk there ntust have been 
■aOikiDg oopies «iough of thffse manuscript 
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hodkii" «Bkl EUny» " for people to r«ad. 
And how few cofries of boeki a mao could 
mdU after all: and bedoilld do notliing 
cUt." 

" No wmdef the people were stupefied," 
amid Lucy. , 

*'^t dien bapplly was invented the 
grand art of-printiog," said Harry. 

"Yes, I leiBcmber," saidLuey, " aeemg 
it in capital lettoa in tfae Menuirable 
Events. And when I first read of it Idid 
tiot know why so much was said about its 
being such a grand invention. Now I 
b^in to ifliderstand better. By the bye, 
Harry, you have seen a printing-ptesa. 
1 never saw one, and I should like to see 
how they print. I think that my father 
was asking somethiog about printing- 
presses in Bristol.'' 

"Yes," said Harry, "hetold me thathe- 
will take you to see rate if he has time." 

" I wish ' it may be to-morrow," said 
lAicy. f'We have very few dsys more to 
stay at CUfton: I ht^e papa wiU have 
time to lAow me the {urinting-press. Bat 
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in the mean time, Harry, will you play at 
cup and ball with me.: look vhat a pre% 
ivory «up and ball mamma has given me. 
I thought of it several times while you 
were talking of glass, but I would not in- 
,teiTupt you. Now let us have a trial- on 
the spike. Which will -catch it the often- 
est? Will you spin the ball for me?" 
" What is the use of spinning- it?" 
A question easily asked — very difficult 
to answer. . 



"Mauma, I am sorry that yon could not 
"■^ with us to see the printing-press to day, 
for ■ it was very entertaining. And look," 
said Lucy, "I am not covered with printer's- 
ink, as you said I should be." 

" If you did not take care, my dear, I 
said. Did not I?" . 

" Yes, mamma; but I did take care you 
see, for I have not a single spot, and yet I 
saw every thing perfectly. Mamma, you 
have seen printing so often, I suppoFe,^at 
it would be tiresome to describe it to you. .- 
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And I shall only tell you, tbat it was done 
almost eiactly as is explained in our Book 
of Trades, in the chapter of The Printer>. 
Do you remember my reading it to you, 
roainma? and the picture of the letter-press 
printer? And at the end it vbs said, that 
after reading this, young people should en- 
deavour to go through a printing office. 
I asked you directly, mamma, to take me 
to see one, and you said that you could 
not then, but that you would some time ot 
other; and now the some-time-or-other, 
which I thought never would arrive, has 
come to day. I saw the letters, or the 
types, all in their square divisions in .their 
cases,' which lay sloping within reach of 
the compositor, who with his compotiag 
Hick in his hand, picked out the letters, 
and placed them in the form. Then, an- 
other man inked their faces, with a black 
puff-ball, and afterwards the w6t paper 
waspressed down CD them. I knew and nn- 
derstood almost every thing he was going 
to do, mamma, irom recollecting the de- 
scription. This was veiy pleasant There 
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was OM Oting dumgb, which I had muv 
taken ; when I took up one of the types, I 
nw tiliat the lettef 'atattdi out from die &ce 
of die metal, it [Hrojects: now I liaid always 
fsDcted, that the letters were hollowed out, 
rat into die tj^s, as the letters &r instance 
of your aflme^ raBQuna, are cut into this 
seal." 

" Hew oonld yon think so, Lucy ?" acid 
Hany ;. *' you know thai would be en^v- 
ii^, that is die way engravinga ' are 
made." 

" Yes, now I reoollect, I know that is 
die way eagnving- is done, but I thought 
m. printing books it waa the same ; and I 
kaow now what led me into the mistake, 
it waa OUT Utde irory letters, which we put 
together to ^ to spell out words, they are 
all out into.&e iv>ory, and filled up with 
ink." 

" But does not your Book of Trades, 
Luey, describe how die letters are mode," 
said her modier. 

*f Na, makwna, not that I recolject," 
said Lucy. " I daie say die author 'sup- 
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poied every body muat know it, but I did 
not" 

"" That it my feult, I am afraid," said ber 
nother^ 

"Notyouf3,.nwnma,but the&ult<tfthe 
nuw, the witbor 9f tbe Book ef Tmdes, if 
it is any body's fault. But, wdeed, it 
muat be very difficult £(»■ great grown-up 
old ai^boESr to recollect the thae when 
they did not know eveiy thing or any 
dtwg tbenuelves, aad very tiresome to 
them to explain every litde particular irom 
the very bftginning. It nuut be difficult 
too for wise authors to guess or ctraccive 
the odd tort of little foolish aiistakea that 
children n^e." 

Harry waited tSti Lucy had done ^>eak- 
Hlg;, i^nd then ttH her, that the manner in 
which letters are made is described in die 
Book of Trades, nnda the head Tr/pe- 
fmtnder, 

"Is it indeed?" said Lui^; " then I read 
vei7 carelessly.- But I. remember the ca- 
lico printer perfectb)r well, and how his 
^pes, or his blocks and patterns bi^ made," 
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I know the pattern is first drawn on the 
block of wood, a leaf and flower for-iit- 
ituice, such as there ia on this curtain: 
then with a very sharp knife, or a little 
chisel, they cut away the wood all round 
the pattern, and between every part of it, so 
as to leave it ttanding t^ and standing out" 
. " In reSef" said her motiier. 

" Then they rub colours on this pattern," 
said Luoy. 

"As the other printer rubs ink on his 
types," said Harry. 

. " And the calico prints stamps it down 
on the calico." 

" Just as the letter-press printer did the 
paper on the types," sbid Hany. 

" How comes it^ Lucy," said her mother. 
"that you. remember so accuratelj^ all this 
calico, printer's business." . 

"Oh, mamma! for an excellent reason, 
which Harry knows. Do not you, Harry?". 

" I do," said Harry, smiling. 

" Mamma, Harry was a calico printer 
once, and 'printed a blue stfured gown for 
my doll," said Lucy. > 
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" And a pretty blotted, blurred g^wn it 
was," said Harry. 

" I liked it tbe best of all her gowns, 
and so did she," said Lucy. "And we 
were so bappy doing it, mamma, except 
when Harry-cat his finger hacking at the 
blocks" ^ded Lucy, sbrinking at tiie recol- ■ 
lection. 

" What signified a cut," said Harry ; 
"but I broke the point of my knife, and 
that was the reason the star was but a 
bo^h at last." 

" The worst of it was," said Lucy, "ttat 
the stars all came out the first time it was 
washed. But that was not your fault, 
Harry, but the washerwoman's." 

" More probably the fault of the colours 
you used," said her mother; "or else, 
why did not the colours wash out of your 
own gowns? the same person washed them." 

"That is ah unanswerable argument," 
«aid Harry. 

"Therefore I will not attempt to an- 
swer it," said Lucy. 

".I am glad of it," said Harry; " I want 
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to go on to semctbi^ else. Modier, it is 
very extraordinary that |irnti^ should 
not have beea tiaiTented fot so maBy hun- 
dreds of yean." 

" The same thing we said about gktss," 
cried Lucy. 

" ItisiOFpri^gt^t the andents should 
act have invented printing, Harry," said 
liismothev, "because Aey had, ittcomniMi 
use, contiiTancOs v4iidi migbt, with a Httle 
more thongbt «ad ibgNiuity, have led dtem 
■ to the invention.'* 

^'What do yon meaiii mamma?" said 
Lucy. 

" I think my mother means th^r aeajs 
and their medals," said Harry. *'Th«ir 
seals were oiade like ouis, with letta« 
out in." 

" Yes, in ifUagUo," said his mother. 
*' But how did yoQ know that^ Hany !" 

" I knew it, mother, from one of the 
large books of prints, which you used to 
lend me to look at at night, when I was ftt 
home." 

"Montfeucon?"' 
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. "Yes, iD&mnia, tbere were in that book 
AgttMS bHA descnpti<«s of several very 
htfge Roman maIs, m wbicli tfaere were 
nftRies in cbpitel letters. I brought yon 
ih^ book «De aigbt, mBrnma, when it was 
so krg;e and heavy, I could htrdly hold it 
I remember; and askittd yon to tell me 
sometbiiig of &9te sbaU, and to read and 
trtttidlate a bit of the description to me, for 
It wtA Fr^idi. And you were so gtiod as 
to do itt buustbft." 

"I ^m very glad I was, since yon re- 
member it, and that it is uMful -to yoa so 
long dWwards, tny dear boy," »aid his 
mother. 

"It said, that those great seals were 
used for maritisg some large earthen res* 
adt, in irhich the Romans kept their wine. 
They stunped them down <» the day ves- 
sels, v^Ie the olay was aeA, and then it 
hardened and (he letters remained." 

" Just like our seals on wax," said Liicy. 

" I think, mother," continued Hany, 
" that all those great seals had the letted 
cut in, and not in relief." 
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"Yes, and of all which he giyes represea- 
tatioQS. I think he never found any with 
the letters in relief; bat we are sure that 
there were such in uie among the ancients, 
for I recollect it is said, that some, of the 
names on those wine vessels were cut in to 
the clay, that is in intaglio; which you 
know is. a proof that they were made by a 
seal or type that was in relief. In . the 
ruins of Pompeii, loaves of bread have been 
found with letters stamped npon them, and 
Virgil mentions the branding of cat^," 

" Then," said Lucy, " they actually did 
know now 1 J print, without knowing it. ■ 
1 wonder when they had such trouble in 
copying writing, that they never invented 
a printing press : bow stupid! when they 
saw the letters on the jars standing before 
their eyes," continued' Lucy; "but I sup- 
pose, that from only seeing one name or a 
few letters at a time, it never came into 
their heads." 

"Were there any Roman seals ever 
found, do you know, mother," said Harry, 
" of the rare kind, with the letters in relief. 
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in which there was more than one word ? " * 

" Yes, I believe," said his mother, " that 
the Dake of Richmond has in hia collec- 
tion a seal, on which there are four words, 
the four names of the Roman to whom it 
belonged; and this seal belonged, it is 
thought, not to any emperor, or great man, 
but to some private individual; therelbre 
it is believed that such seals were in com- 
mon use among the Romans." 

" And they never invented printing after 
all," said Lucy; "the Germans op the 
Dutch, I believe, invented it." 

" And how did they come to it at last, 
do you know, mother?" said Harry. 

" That is disputed, and not yet settled, 
my dear," said his mother. " Some say 
the hint was taken from these Roman seals; 
others, from the seeing the names of saints 
cut on blocks of wood, under their images. 
Other people think that, the idea was sug- 
gested by the seeing the manner in which 
cards were stamped." 

" Indeed ! " said Lucy. " But those 
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were horn wooden bloclu, not metAt let>- 
tent or types." 

'^Tnie, and the first boolo were piipte^ 
from wooden blocki," said her isotlien 
" Soqw of those are still preserved ui pub* 
lie Ubrarie§, as cunositiea." 

"I dioitld like to see one/' said Lucy; 

"YoQ would see hpw coarse tbey vf&r^ 
and how infenor to our improved printing." 

" To be sore, iroiiB those clnnuy wood^p 
blocks," sfud Harry; "but X suppose they 
soon got rid of those." 

" llie Chinese vm wooden blocks stij^i 
bdieve," said his smother; " and it if said, 
they had the art of piiatiog Ipfig b^lorp U 
was knowo ia Europe." 

" Mora shaige dies .few ^etn." sai4l4iey, 
" suice they have ikH iiqprov^ it a^ thia 
time. What! use wooden yocks stUl. 
Whet blockh«ade." 

" Giently, gently," said l^r mot)^. 
" '[We may be sope reasoj^u for tMs» 
which you do not know : they hav^ oototu- 
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"But widi^eiit goii^ off to- ddEeod or 
attadt the Ghinese, let us go <«i with oar 
own a&irs," said Harry. " What came 
Bext, ntaiQina^ aad bow did the people get 
to the prio^Dg press?" 

"The. fint imfkcoTeneot OMde after 
the printing whole words with voodeD 
btodcs, ««» the m^uag moveable letters ^ 
then the saaie letters could be used ovat 
and over again, and as many wade as they 
pleased. These were fiest of wood, afto-- 
wards ^y tried metal ; and when they had 
moveable Qrp^ of metal, ^y next found 
the readiest way of &u^ these in frames, 
and of inking and stamping a heavy weight 
down upon the pi^a, which w ^d over 
them. There w^ the priqtug preas." 

" What was the neiw of the vtau who 
first made a prii^ag press?" said Lu(^. 

" That is disputed too," said her modier. 
" Some say a man of the aaxae of Schefier, 
a servant of a Dr. Fao^iia, and some say 
Faustns. Poor Dr. Fauatus should be al- 
lowed the glory of tbe invention, as it 
brought ^im into some difficulties." 
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"Difficulties! faov, mamma, such a 
great convenience as the art of printing?" 
■aid Lucy.' 

" When he carried a parcel of his printed 
Bibles from Germany to Paris, had offered 
them for sale, as manuscripts had fonnerly 
been sold, the French, considering the 
number of copies he had made, and finding 
them all to a letter the same, which was a 
degree of exactness beyond what any 
the best copjrist could have accomplished, 
suspected that he was a wicked magician, 
and, by threatening to pursue him as such, 
and to bum him, they extorted his secret 
from him." 

" How cruel ! " cried Lucy. 

"How imjust!" exclaimed Harry. ' "I 
would never have told it to them." ■ 

'.' I would rather have told it than have 
been burnt alive," said Lucy. 

" It is very happy for us that we do not 
live in those days of ignorance," said their 
mother. . "Men are honoured for inven- 
tions now, not persecuted or bumed." 

" That is a blessing," said Harry. *' But, 
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mother, hov much you know about print- 
ing i^ld printers, and printing presses, and 
all the history of the invention : how could 
you remember it all, and have it leady for 
us the very moment we wanted?" 

" Veryeasily, my dear," said his mother, 
smiliug. " Shalt I tell you how and why? 
When you went with your falher this 
iDoming to see the printiDg press, as I 
could not go with you, lying on my sofa 
here, I read an account of printing; for L 
was determined to be as wise as you, by 
the time you came back." 

" And a great deal wiser, mamma," said 

" A great deal, because you picked out . 
all the things I did not know, and wanted 
to know," said Harry. " Thank you, 
mother." 

His mother a^ed Hany if he had found 
out whether there was in Bristcd any print- ' 
ingpress moTedbyasteamengine: Haniy 
answered, that he did not know. 

'^Yon do not know! but did net you 

VOL. II. o 
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put yoar father.in-mind: to ioquire!" said 
his mother. 

" No, I did not," said Horry. 

" That is very odd," said Lucy, " you 
who never forget any things of that sort" 

"It was -unlike you, indeed, Harry," 
s^d his mother, " you were so intent upon 
it yesterday. I recollect your surprise and 
admiration when your father told you of 
the double printing -press, moved by a 
steam 'engine, which he had seen in Lon- 
don, where, without hands, the ^irpes are 
pressed t^inst the paper, smd the ink 
spread just in the quanti^ required over 
the letters; and which can in one. hour 
print 900 sheets on both.sides. My dear 
Harry, is it possible'you can- have forgot- 
ten this?" 

" No, mother; I never said I had for- 
gotten it," answered Harry. 
■ . *' Then' why. did not you put your father 
inmindto inquire whettjer there was' any 
such printing press in Bristol ? When you 
left me,, your beadiseemed quite full of it" 
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"Yes, mother— bot—** 

"Bpt what! ipn.y tell me, for I cannot 
understand your silence, my dear," said his 
mother. 

"Ckily I thought, mother, that Lucy 
would like better to see the plain common 
printing press first; because she said that 
she should like so very much to see exactly 
what is described in the Book of Trades. 
Therefore I did not ask papa about the 
steam double printing press, because I 
thought that would puzzle and hurry her, 
and that she would not see the thing just 
as she wished; and you know I can see 
what I want another time perhaps." 

" How very kind, Harry," said Lucy. 
"So that was your reason, and you did 
not forget? But you never told me that 
you gave it all up for me. If mamma had 
not by accident asked, I sljoitld never have 
known. Oh ! Harry, why did not you tell 
jne?" 

" What signifies telling, or talking about 
it," said Harry. " It was nothings but 
just what you would do for me. I^do not 
o2 



forget the fairy you gave up for me, Lucy, 
tbe other day, the new Corsican feiry!" 



"A steam-boat will set off from Bristol 
to-morrow morning! Oh, father," cried 
Harry, " cao you t^e me to see it?" 

" I can, Harry, and will with pleasore,'! 
said big father. 

" And Lucy?" said Hany, in a tone 
which showed, that his joy, great as it 
was, could not be complete without her. 

" And Lucy," said her father, " if the 
day be fine; but I cannot, take her if it 
should rain." 

Next morning, Hany was up by day~ 
break, peepfaig out to see what kind of a 
day it was likely to be. A cloudy morn- 
ing it was, at five o'clock; threatening 
raiu desperately between six and seven • 
raining dowm-ight between eight and 
nine; and presently, it not only rained, 
but it poured so that all hope was over for 
Lucy, ^lish ! splash!. Hxrry trudged 
after his fa^er, through the dir^ streets, 
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tcKTcely hearing, not at a>l heeding, the 
tattling of carriages, rumbling of carts, 
rolling of barreb, jarring and jangling 
of iron' bare dragged upon- rfray* without 
wheels, over rough pavements, with all 
the indescribable clatter, and clangor, and 
damor, and stunning din, of this most 
noisy of noisy cities. Nor did he feel the 
rain which poured over him. But when 
the heavy shower ceased, and when drip- 
ping umbrellas closed, and the sun, through 
the clouds, gave promise of a better day, 
Harry entreated his father to let him run 
back for Lucy. If his father would but 
wait for him five minates, in a shop — 
" thb bookseller's shop, papa, I will be 
back in less than five minutes, and I will 
Ixing her very quickly and as safe as pos- 
sible through the streets ; may I, papa? " 
" No," his fadier said, he could not Wait, 
for the vessel would set off punctually at 
the appointed hour, and if they delayed ' 
five minutes, they should be too late. 
Theia Harry bought - they could never 
walk &st Mioug^. On he kept, before 
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his father, the rest of the way, till they 
came to a great crowd of people. Not 
only the lower class of idlers^ bat pec- 
sons of all ranks assembled to see the de- 
parture of the steam-boat. Harry darted 
quickly after his father, while heads and 
elbows closed over him. He could not ' 
see farther than the backs and legs of 
the. people before him, for some time ; but 
he pierced tibrough the darkness of the 
dense crowd of tall bodies, and emergedj 
at last, from under the elbow of a six-foot- 
high sea-captain, into full daylight. He 
found' himsdf standing on the stone-pier - 
of alai^e dock, at the very edge- of the 
water, in the front row of a multitude of 
spectators, who covered the quay. Through 
the buzz of voices, die first thing he dis- 
tinctly heard was — 

" She will notgiet out this quarter of 
an hour— She will not get out till the 
tide lets them open the dock-gates." 

She, as Harry knew, meaAt the steun 
vessel; he rejoiced to find diat they 
were in such good time. Now he had 
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leisure to breathe, and to look about 
him. Close beneath the sttme pier, on 
which he was standing;, were several vea- . 
sels, among which he first distinguished 
the steam-boat, by the faint grey smoke, 
which he saw rrsiiig from a black iron 
chimney, that stood in the middle of its 
deck. The boat had sails, but they were 
not spread, they were close furled, as un- 
necessary for the voyage. It i^peared as 
if there were fewer sailoFS-on,board than 
in the other vessels : but all was in motion 
(m her deck, and on the adjoining pier. 
Two men were rolling a chariot over 
planks laid from the pier to the edge of 
ihe vessel ; others were dr^ging to its 
right place on the deck, another carriage ; 
others held horses on the quay, who were 
to go into the boat, and who,, with ears 
pointed forward, and expanded nostrils, 
drew back, and yet in a few instants pa- 
Gently submitted to their fate : while the 
gentlemen to whom they belonged, or their 
servants, anxiously called out, giying direc- 
tions ^30ut theirvaluable and their&vourite 
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horses. Groups of pe<^[^, with baodles> 

baskaU, boxes, bsga, and umbrellas in their 
hands, stood by waittngt impatieDtly, till 
the horses and carriages were disposed of> 
toad thea they stretched their necks and 
their hands, and gave in their goods, with 
eager directions, to a sailor, who, btJanced 
on a board, scarcely appearing eveii to 
listen to them, handed the packages as 
fast as he received them to another sailor 
behind htm, repeating continually to the 
anxions prt^rietors — 

" They will alt be safe ; all will be 
taken good care of. Sir" or *' Madam^ as 
the case might be. 

Harry was astonished by ^e vast weight, 
number, and bulk of thii^, animate and 
inanimate, which were stowed on board, 
loEuls of boxes, and parcels, and baskets, 
trunks, cbests, or packing-cases, besides the 
carriages and horses, and, afler all, pas- 
soigers crowding in innnmo^le. All 
these to be carried by steian, full E^rainst 
the wind, whioh was now rising. There 
was a man in a blue jacket, wiA a large 
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isl^w hat OD, atandiDg ne^ Harrf. He 
•was a sailor, beloDgfiog to one of the sail- 
ii^-packets which lay in the dock, . and 
which was not likely to sail this day, wind 
not pernxitting. He eyed, with no friendly 
eye, these preparations going forward with 
such al&crity. Hia brow darkened, and 
with a sulky look, he began to whistle. 
One belonging to the atean-boat, who 
heard him, smiled and said— 

" No nefed to whistiie for a fair wind- 
We can go without a wind, or against it." 

Provoked beyond endurance by this 
boast, the old sailor swore — yes, I am 
aorry to aay he did swear -t- that ^r his 
part he wduld not go onrboard a steam- 
boat for both the Iqdiea, and a puncheim 
of ruDi into the baigain, not he ! H« 
Tould rather, in the rou^est gale, be out 
at sea, in an honest sailing packet, with 
a gale in his teeth, than go on board 
such ill thing as this, the fittest day of Uw 
year. 

This speech making UtUe unpreflsioD 
upon the by-Aandecs, he added, that " It 
o 5 
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was well for her it was &ir weather, iat 
she would never atand a gale." 

Then shutting- one eye, and looking up- 
wards with the other, he observed, that if 
he was not more mistaken than erer he 
was in his dajrs, the wind that was rising 
would soon blow a storm, which would 
bring, as he prophesied, evil to all who 
were going on board her. 

Among the- intended passengers who 
yrete standing by, was a poor decent la>dk- 
ing woman> in. a black bonnet and cloak, 
^th many bundles in one hand, and 
holding by the other a sickly looking 
little girl. The woman listened with 
great anxie^, and the child looked ex- 
ceedingly frightened, whilst this sailor 
was speaking, and grew paler and paler, 
when he went on telling of the dan- 
gerous accidents he had heard of happen- 
ing on. board steam-boats — boilers that 
had bunt, and scalded some to deadi, or 
blowli all on board and the vessel to 
pieces. The child, on hearing this, let go. 
a cocoa-nut, which she had been hugging^ 
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close to her bosom, and cltmg with both 
her hands to her moUier. The. cocoa-nut 
would have rolled into the water, if< Harr^ 
had not stopped it; but he picked it up, 
«nd returned it to the little girl, oflferii^ 
to put it into a b^ which her mother tried 
to open, but her hands trembled so much, 
that she could not untie the strings; Harry 
disentangled them for her, and be^ed her 
not to be alarmed. The sailor persisted' 
in saying, &at she had good reason to be 
afraid, adding, that as her child was so 
much frightened, and as her own heart 
foiled 'her, she would do much better not 
to go in the steam-boat, but to wait till^ 
die next day, and take her place and a 
comfortable birth in the ^sailii^-packet, 
which would be off early in the morning. 
The poor woman said ^at she could' 
not wait for the morrow ; and though sb» 
still trembled, she tried to speak steadily,- 
saying that her heart did' not &il her,* that 
afae was det»mined to go now, and in the 
steam-pcu^k^ for it - w&s the cheapest AuA' 
the quickest, way she could go ta her 
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motho', who w«s lying dangeroit^y ill, is 
]>id>lio, and if she miased this day. sbe 
might never see her mother alive. 

The tetrs rolled dowa her cheeks a? 
—she spoke: the sailor still urged her not to 
go, aDd risk drowning hor child. H^ry 
QsUed to his father, who was talking to 
amm g«ntlsiaNif and had sot heard whftt 
piissed. Hwry b^ged his i^tber would 
come aad tell this poor woman wl^ether h^ 
tboxight she might sf^ely go in the ^team^ 
beat or QOt. Mot only lus fatber, but the 
gentbnten who bad been talking to bins, 
eaine immediatelj, and asanred the poor 
vomftB, that, in ibeir opinion, she migbt 
go with pie^eet safely. One of these gen- 
^Iwken was an Am^can ; he told ber 
that be bad, in bis own coutfiy-, beea 
hundreds oi times, aiid many thousand 
miles in ateomrboajts, and bad never seen 
^^y accident happen. 
: Harcy's fetber udded, further to eneou- 
T«^ the foor woman, that tbe two goalie- 
vnm* whq were speaking to ber, bad them- 
selves taken tbe^ pitsss^ on bofvd thii» 
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4ery packet. She tiianked them, ^d 
wiping; away her tears, said, she had been 
determined to go at all hazards ; but now 
she had no fears. The sailor sulkily turned 
away and walked off. 

A call now came for all to go on board, 
u the tide served, and they were just 
<^nning the dock gates. All hastened on 
board, except die poor woman ; but the 
moment she began to move, her child 
screamed, and clinging ronnd her legs, 
cried, " I know it will burst! I know it 
will bunt ! It will scald qie to death ! It 
will kill us ! Oh, mother ! mother, do not 
go! Oh, mother! mother!" 'The poor 
woman did all she could to soothe her, 
but in vain; Ibe child was so terrified that 
it listened to nothing ; and when its hands 
were loosened from round its mother's 
knees, and when she tried to lift it up, the 
Httle girl caught fast hohl of Harry's aim, 
itruggUng with all her. might; a tues- 
senger came, saying that tbe captain would 
not wait: the woman again trembled exces- 
lively, aud ^ew pale. 
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"Perhaps, father," said Harry, " if I 
offer to go on board, the little giil will 
come with me, when she sees that I am 
not afraid." 

" Try," said his father. 

Harry spoke very gently to the child, 
who stopped crying, and listened to him, 
and let him lead her on, when she saw 
that he was not afraid. He thus got' her 
into the boat to the woman's satis&ctlon. 
The child still held fast hold of his hand, 
saying, " Do not leave me, do not go." 

" I must go," said Harry, " and I ain 
Tcry sorry few it, for I should like to stay 
very much." 

His fether, who had followed hiia, and 
who had learnt -^t they could go a few' 
milradown the river, and be. put on ^ore 
at a landing place, told Harry, that, since 
he wished so much to go, he mi^t, and 
that he would accompany him. Harry 
thanked him, and was delighted. The 
gates were now opened, and they were 
slowly towed out of the dock, and between 
the narrow piers, while die swing bri^s. 
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turned back, were covered with spectators. 
A band of music stationed on the deck 
played. The sua shone bright, and all 
looked happy. Yet Hany was a little dis- 
appointed by their being towed. He told 
his father, that he had thougbt it was all to 
be done by steam. 

' " Wait a few minutes, and you wiU see 
UtaX it will be so," said the captain, smiling, 
. As soon as the vessel had reached the 
river, and passed the place where a ferry 
boat was crossing, the smoke from ^e- 
chimney issued thicker and thicker, and' 
spread like a gigantic pennon over their 
headfr. The towing had ceased, the pad- 
dle wheels were set . in motion, " And 
now, my boy," said the captain, " we are 
going by steam." And easily and swiftly 
ikey went, gliding rapidly on between fiigh 
bills and rocks on both sides of them.' 
The loffy crescents, terraces, and lunging, 
guxleos of Clifton, seemed to fly back as 
they passed. In a few seconds, the ferry 
boat lessened and vanished. They passed 
the nmjestic rock of St Vincent, crowned 
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witK specks of human figures. Birds ko- 
vered round their nests in the rock. Aa 
they passed on, the captain pointed to 
Leigh Woods and Nightingale Vall^; 
but scarcely had he named them, v/hea 
aew scales were before them. Harry 
felt airaid that they w^e going too 
swiftly, and th^ hia pleasure would too 
soon be at an end. He had never 
stirred ircrai the spot where he stood, 
nheoi he had first entered ihs boat: the 
child, having fast hold of his fore finger, 
had by this time, lulled by the music, and 
the easy motion, fallen fast asleep with her 
head in her mother's lap. Harry IcHiged 
to go to his fathu*, who was walking up 
and down the deck, with the captain 
uid the American gentlemui, talking as 
he heard, every now and th^ as timy 
passed him, of somethiog entertainii^ about 
steam boats. But he thought he could 
not draw his finger away iron the child 
without wakening it, and the mother looked 
up piteously in his iace onee, when he 
t&xad. to move, saying — 
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"This is the first sleep she has had these 
three nights. She has been very ill." 

" Try if you can put in your finger in- 
stead of mine," whispered Harry, and gen- 
tly unclosing the hand of the sleeping 
child, he drew out his, and the mother 
iilipped in hers. The hand closed t^in, 
the child did not waken, the mother smiled, 
and Harry, set free, ran off joyfully to his 
father. He found the gentlemen w«e 
eagerly claiming for their several nations 
the honour of twinging into general use 
the invention of the steam vessel, 

The captain, who was a Scotchman, 
claimed it for the men of Glasgow. The 
American maintained, that the number of 
' steam boats in America, and the years they 
had been there in use, proved that they had 
first felt the value of the invention. This 
could not be denied, the Scotchman ad' 
mitted; but it must never be forgotten, that 
the first was sent out to America from Glas- 
gow, and that a Scotchman went out ^th 
it, and that the engine was one of Boulton 
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and Watt's; -without this it could never 
have been set a-going. 

An Irish gentleman here begged leave 
to remark, that the experiment of the last 
winter's trial of them between Dublin and 
Holyhead had been undemably the most 
fair and satisfactory ever made, and had 
established steam vessels in the three king'- 
doms. An Englishman who was present, 
and who was silent till the last, said only 
that he was content, since none could doubt 
&e original inventioD was English,, and the 
whole establishment of this glorious and- 
usefiil discovery in Europe was exclusively 
Britisb, Harry's father, to whom he ap- 
pealed, had the candour to mention a 
French gentleman*, who many years ago 
tried an experiment with a steam boat on 
the Rhone at Lyons. By listening to all 
that was said, Harry learned in . short the 
history of this inventiou. It was &tat 
thought of nearly a hundred years ago, by 
a Mr. Hull, for towing vessels in and out 
* 'Ills Marquis de JoaSroj. 
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of harbours; but he only made the proposal, 
not the attempt, and he bad no idea of 
using it in any other manner. The first 
person who actually placed a steam engine 
in a boat, and tried the experiment, was a 
Mr. Patrick Rf illar, at Glasgow ; the re- 
mains of the boat are yet in being, and the 
Scotch gentleman aaid be had lately seen 
tbem. Several persons in Scotland and 
England about this time proposed to em- 
ploy steam vessels; but they did not come 
into general us^, till a model of one was 
carried £rom Glasgow to America. Its 
successfbl establishment in that coonby, 
on the prodigiously extensive lakes and 
rivers of the new world, proved its practi- 
cability, and brought it at last into use in 
Scotland, England, and Ireland. 

Harry was surprised to hear that a hun- 
dred years should have passed between the 
first invention and its being brought into 
general use, and asked why it had not suc- 
ceeded at first as well as at last. . Several 
reasons were given ; the Scotch captain 
said, that vessels were not originally made - 
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strong enough; that the improvemeats 
lately ad<^ted in ship building had ren- 
dered it possible to employ a greater power 
t^ steam than they coald formerly, without 
danger of destroying the vessel. The 
Englishman observed, that people had been 
for many years too much occupied in ap- 
pljring the steam engine to other purposes 
in England, to think of adapting . it to 
boats. And indeed it was scarcely neces- 
sary till now, that commerce has increased 
80 rapidly, and the goods and people to 
be carried on ganals, rivers, and sea, are 
50 numerous. 

Harry was much obliged to the gentle- 
men who took the trouble to give these ex- 
plans^ons in reply to' the question he had 
asked, and felt a little proud of being 
treated so much like a reasonable peraon. 
He took care not to interrupt them with 
more questions, though there were many 
he wished to ask. But, at the first pauM, 
he whispered to his father, and asked whe- 
ther it was possible for him to see ike 
machinery of this steam vessel. He could 



not Bee the paddle-wheels, of which he had 
heard the captain speaking. He wished 
very much to understand how these were 
moved by the steam engine, and how they 
worked the ship forward so rapidly and 
powerfulty against the wind, which now 
blew strong. His &ther told him, that he 
could not show him the machinery, while 
they were going on, but he would ask the 
captain to show it to him, whenever they 
stopped, which they were soon to do at a 
place called Lamplighter's Hall. This 
was now in sight, and in a few minutes 
they reached it, and Harry heard an in- 
creased sound of the rushing of the steam, 
which was let out before the vessel could 
he stopped. The noise of the working of 
the machinery ceased, the vessel stood stHI, 
and a rope was made fast to the shore. Some 
of the passengers were to be set down here, 
and others taken up; and during the delay 
this occasioned, the captain had time to 
attend to Harry's request. He was a good- 
natured man, and took pleasure in gratify- 
ing, as he said, the boy's laudable curiosity. 
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He showed him how t^e engine is con- 
nected with the paddle-wheels. Th^ 
looked something like the water-wheels of 
a mill, and as they tamed, and as each 
vane struck upon the water, he perceiTetf 
that it uj^ed on the boat, like the oais of 
the boatmen, whom he had seen rowing. 
He asked at what rate they had been mov- 
ing to-day, and was told, "about ei^t 
miles and a half an hour." They had 
been going against the wind, but with the 
stream. He asked what is the fastest rate 
at which steam vessels .can go, and was 
told, by the American gentleman, eleven 
lailes an hour; but in England, as the Eog- - 
Hsh gentleman said, ten miles an hour. 
The Irish gentleman asserted, that during 
fhe last two years the passage lirom Dublin 
to Holyhead had always been perfonned 
atian average rate of about seven miles an . 
houri 4nd that the mail, which was car- 
ried by the st6am packets, had scarcely 
missed a d^ even in the most stonny 
weather. He asked Harry if he had 
suffered from se& sickness, Harry had 
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never been in a sliip, and had never been 
sick in a boat. The river had been so 
calm to day, that they had scarcely felt the 
motion of the vessel. 

" Well, some time or other, you will feel 
what it is, and then you will be thankful to 
the steam packet, which at least lessens 
the time of the suffering, and affords the 
certainty that it will be over in a given 
number of hours." 

Harry listened to his father and these 
gentlemen, who spoke of the great advan- 
tages to commerce and to society from this 
quick communication between distant coun- 
tries. Enlarged, views opened upon, bis 
young intelligent mind, and he exclaimed, 

"What a grand invention ! I am glad it 
was made J>y — " 

Eng&shmm, he was going to say, Bri- . 
tons he did say, which word satisfying the 
Scotch, the Irish, and the Englishman, 
they all smiled upon him. 

" Pray, young gentleman, what do you 
think of us Americans," said the American. 
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" We have done more than any of -you, I 
^es8. Recollect that we have at the 
least three handred steam boats in con- 
itant use." 

" Three hundred ! " said Harry, with a 
tone of admiration. "But recollect," 
added he, " that it is by our help that you 
hare all these. You know we sent the 
first model to America." 

"We Scotch," interposed the Scotchman, 
in. a low voice. 

"That model helped, I acknowledge," 
said the American. 

" Then," added Harry, " if we helped 
yOQ in the beginning, yon that have a whole 
new world to yourselves, will help us in 
the ai^, I hope." 

" All fair, and I hope we shall ; so shake 
hands," said the American, shaking Harry 
heartily by the hand. " For one, I pro- 
miie you, if ever yon come to America^ 
my little man, I will make you heartily 
welcome ; and if yon please, you phall go 
in a steam boat on the Mississipi, and 
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Missouri, aad on the Ohio, .soiAe thou-J 
sands of miles. That would please you, 
Iguessi" . , 

" I Am sure it would," said Hany. 
Gratitude .to. these kind geatlemen^ and 
the enthusiasm wltiirh had beeu- excited in 
Harry's miad, ^uite oVercomiog his habi- 
tiial tacibirnify, he went on talking of this 
glorious invention. " After a hundred 
years working at it, it is at last," said h^ 
" brought to perfection." , 

" Perfection!" repeated his father. 
" Harry,, that,is^yirig:too much." 

" Too much for any humau invention, 
air," said the- Scotchman.. "And as we 
bapw even at present, there is much more 
to be. done for. the^e steam vessels." 

"And much: is d^ing," continued Hari^s 
ialh'er ; " men^ of. science and genius ar& 
^ing: on continually, making improve- 
n^entis." . 

" Just before I left London," said the 
Englishman, " I heard of a number of ca- 
pital improvements, preparing for our steam 



c.an:a(,GoOgk 



314 

boats, wbich will mtike them more dnrabfe 
and safer than they ue at {^esent.* 

The Am^ican nodded with an air of 
great satitfiution, and some mystery. 

*' Can the steam boate be made safu 
than they are ?" said Hany. 
- "SinceaecideDtshavehappened/'satd^ 
captain, " diey may happeo again ; but 
many that have will htfdly oooir agaia. 
We shall guard against iiam in future." 

" May I ask, sir," said Harty, very re- 
spectfully ; " might I ask what was the 
cause of those accidents, aad how ytm 
gasrd against them now?" 

" You may ask, uid welcome, my eager 
little man," said the captain, widi a good- 
humoured smile ; " but I eannot uBder- 
take to answer you all this at Mice, or at 
any time. Oertaifily not now, my dear 
Htde firilow," added he, looking at his 
watch, " for I must be (^. So good-bye 
toyoa." 
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The poor woman with h.& child stood 
close to the place where Hany must pau, 
when he was to bnd. With a grateiiil 
Mnile, she said to him, as he came near, 

" Master, my child here is a deal the 
bMter for that sweetdeep ihe had ; thuiks 
to you for it" 

Pkased, yet ashamed to have this said 
to him, in the hearing of several peO|de 
who were standiog by, Harry coloured -up 
to the ears, and answered in a blunt moli- 
ner, and in a rude tone— 

" Do not thank me for no&mg. i did 
nothing at all." 

The child, nmning before lum so as 
to stc^ him, as he would have poshed an, 
held up her cocoa nut, and said, 

" I will give you ikm. Take it— do." 

'* C^ no! I camiot take it fiwm you," 
said Harry ; " bnt thank you, thank yon.'' 

Ilie chikt still htM up the cocoa nut, 
•nd H«ny seeing that she lodk«d vexed 
fay his refiisal, took it from her hands, and 
taranngbac^ rolled it aloi^tiMdeek. 



"Run after it; ran!" said he; "and 
thank you as much as if I had it Good 
bye.," . . 

The child ran after the roUii^ ball, and 
Harry sprung from the boat <« shore. 
A chaise was procured at Lampl^hter's 
Hall, an inniuear the. landing place, and 
his father and he were now. to go in it 
back to Clifton. Harry's head was so 
full of the steam boat, that he could 
think and talk of, nothing else all the 
way. 

" Father, among other advantages which 
steam boats have over, cairiages with horses 
and men,' there is this great one, that the 
steam engines neither eat, nor drink, ' nor 
sleep. And steam never, grows tired, but 
horses and men must rest sometimes." 

" I wish you would ^restnow, Harry, a 
little," said his father, "and do not kick 
my shins in your transports."- 

" I beg your pardon," said Harry. 
"But, .&Uier, I do not see why a steam 
boat should not go on for weeks, and 
months^ just as well as for horns md da^. 
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Surely it cao go as long as there is fire, and 
as long as there is water. Cannot it ?" 

" Surely ; as long as we can supply the 
mgine with fuel^and the boiler with water, 
and as long as the machinery does not 
break." 

" Then, if they make the whole sttong 
enough," said Hany, " why should not 
people cross the great ocean from England 
to America, as well as the little sea from 
England to Ireland 1 Why not, father ? 
What is the difficulty? You look as if 
t)iere were aome impossibility." 

" No, Harry — not an impossibility ; but 
there is a difficulty, and a great difficxilty," 
Sfud his father ; " and if you consider you 
will perceive what it is." 

Harry considered ; but he did not find 
it out His mind was too much exalted ; 
he was too full of the noble. steam boat to 
be able to think with his usual degree of 
attention. 

His father helped bin? a little to settle 
hit thMigbts, and brought him to consider 
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tbe time which wovld be requaite tor this 
TOyage to America. 

" It takes about three veeka, Wxrry. 
What would be abeolutely necrasary to 
the steam boat to enable it to stay out 
at sea all that time, and to perform its 
Toy«^?" 

" Fire, water» men— tiiat is all," said 
Harry, " except provisioDs; the usual 
things which are carried fer long voyages, 
we may take for granted, are carried." 

"True; but there is something ^ich 
you have not yet named, that is essentml," 
said his father ; " by essential, I meaA that 
without which the thing camiot be." 

" Fire, watef, men — men, fire, water," 
repeated Harry. " I can think of nothing 
else which you could say is essential. I 
need not say men even. _ One man could 
regulate the engine I believe." 

" What do you mean by regulate the 
engine?" said his father. 

" I mean," said Hairy, " he can suf^ly 
the boiler with water, and the 6re with 
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Aid. Fuel ! syt, itow I aee wkat y<Hi 
mean, father. Fuel there muit be to keep 
up die fire to boil the -water to make the 
steam. So coals must be carried, os wood, 
and great quantities ; bat their weight we 
need notmind on the water, sad with that 
power of steam, yon know, father." 

" I know, son ; but wliat will yoii dfi 
about the bulk. Coals, or wood, or what- 
wer fiiel be put on board your steam boat, 
must t^e up space. Calculate how 
much." 

After goingdirougfaacalcuJatian, which 
need not be here repeated, Harry groaned ; 
and acknowledged, that unless the steam 
boat' were many times laatger than any 
diat had ever been made, it could not 
afford space few the necessaiy quantity of 
fuel. 

" But why," a^aed he, " should not a 
vanel be made several times larger than 
any we have seen ?" 

A moment's reflection showed him, 
tbat sndi increased bulk would require in- 
creased strength to keep it togc^r, and 
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that i^aiti must bring increase of weight, 
and difficult of nmsaging the whole. 

*' Still," sftid. Hairy, " thoi^h theiie is 
this great difficulty aboat canning the 
fuel, we should Dot give it up, should we^ 
father ? Perhaps some of those ingenious 
men, who first, thought of steAu boats a 
hundred -years i^, or even fifty years 
ago', imagined .they shoald neirer snc^ 
peed. And tiiey were laughed at, "were not 
they, because they did not succeed at first? 
Yet now! Oh if they were alive now! 
and. .could see what their invention han 
crane to ! The - admiration of the whole 
world ! Therefore, fether, I think people 
should not mind being lau^d at, when 
they know they are right ; and . they should 
not be stopped in thcdr great discoveries by 
little difficulties, or great difficulties, or any 
sort of difficulties, but still goon trying 
experimo^, and inveirting, tiU they con^ 
to some impossibility, and dien they must 
be quiet. But not' till then, they need' not 
give up : and they should not," cried Harry. 

" Right, right,, ray' dear boy," ^id-hts 
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§aA& ; " I am glad to see this spirit 
rising in.you." 

Hairy was silent for a mile or two^ 
and then exdaimed — 

" Father ! I am so glad you have no 
book this morning to read in the carrid^> 
because you have tinie to talk to me. Tell 
me what accidents happened formerly in 
the steam boats, and how do people 
prevent, them now, as the captain said they 
can?" 

The principal accidents, and the most 
dangerous," replied his father, " have been 
the bursting of the .boilers. If I recollect 
rightly, one which burst in an Americlan 
vessel killed several people, and blew the: 
boat to pieces. Another, which bont in 
England, sctdded- to. death the persons in 
the c^in who were near it.'' 

" The sailor spoke truth then," - said 
Harry, " to. that poor woman this mtHming, 
though I did not believe. him. He advised 
her not to go on board the steeiri' b6at; be-> 
cause he said that many such' abcid^ts 
have h(q>pened, and happen very oAsD." 
p5 



" Thus he wai 'nrong" siud Utrrfa 
father; " because he exaggoated. But 
few ^Bve occuired. We have acconnta of 
them «!!, and can tbenfcffc j«dge and 
qieak positiTely.'' 

" I am glad of it, ytry, Teiy glsd," 
ehed Hany. " Now, &Aer, about die 
mya of fweTOktiag' them in future, will 
you tall me that!" 

" Fiirt idl me, Hany^ do you know Ae 
difierence between what is called maiiet^tk, 
or wrought iron, and cast inm. You saw 
both, and the difference was ex]dained to 
you, v^KU we were at the foundeiy." 

" I recollect it, father," replied Harry. 
" Cast iron is, I beHeve, tiiat which has 
bewsMlted and made ta nm into the form 
in whidi it is to be used. MaUeahle or 
■ndrought iron is tiiat which is hasunered, 
l*flM& it is heated, into the shape, wluit- 
enr-it may be, that is required." 

" SKnce yon know this much, Hany, 1 
can go on," sKid his fedita-. " It has been 
fiHwd by many trials, tint hammered, or 
wroQi^t iroB, is stranger than cast iron ; 
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of steam. ThoM boilera. a^ steam engkief 
whidi burst, were, in abnost all UMtancfis^ 
made of out inm. Otkers of wrovgbt 
iron have slao, in aome cases, given 
way ; but even wheit tbey have, th^ have 
■iut exploded violratly, so as to do. miff- 
chief. They h&ve rmt asunder, and 
ofMned, so as to let out tbe steam. In 
cmiaequeDce of this experience, boilera are 
now generally made of wrought aoa. TTus 
is one cause of ineceaaad safety." 

" And a great one," smA Harry; 

" Another step in im[H-oveBent and 
aafie^ has been made," c(Hitiniied bis &- 
tber» " by experience having pntvied to us, 
that though cc^per is rapidly destroyed by 
idfemate. heating and. cooling, it ifr.more 
dniable than iion £sr boiWs of stdam ve»- 
selsatsea." 

" Copper abeugar than iron, &the)r ! " 
cried Hany. "I should nev^hftvedioaght 
itWM." 1- . 

^ Yoa do «ot repeat vitfi your unial a* 
actaess what I toU ydQ," said Us fatbar. 
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" I did Dot assert that copper is in all cir- 
cumstuces, and ior all ptuposes, sbimger, 
and more durable thati iron. I saiid, tbat 
it tms been found to be tocwe durable 
i^«Q oaed as the boiler of a steam engine 
at xa." 

' ' " At tea.'" repeated Hanj. " Faither, 
I know that you have some particular rea- 
son for being so car^l in the worda of 
-what you say, and in that ^^phasis you 
laid upon see." 

" Find outmy reason then," said his &tber. 

" Perhi^," said Harry, *' there nlay' be 
somethmg in sea water whi<^ rusts iron, 
and so destroys it ; and perhaps that, i^at- 
ever it may be, does not rust and destroy 
copper."- 

" iost : so, Harry. But iidiat isi Aai 
something ? Yo« are . acquainted' -with "it," 
said' his iather. 

" Is'it sea salt," said Harry, " vhich is 
inthewMer?" 

"Ym,H&rry; a chemist has lately tried 
expinmeali^ "wlric^. hove bscortamed diiB 
ftrot; anid ra- oonsequence ctf these'ix- 
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perithents it hu beien decided, that in 
future the boilers should be made of 
ct^per." 

" How tiseftil it is to tiy experiments ! " 
•aid Harry. " lliat s^es what is truth, 
and there is no more doubting or dis- 
puting. That chemist was a sensible 
man." 

"And here is another' large instance, 
Hany,'' said his father, " in which che- 
mistiy has assisted the mechanic." 
. *' Ttoe, father," sud Harry ; ' " but there 
is another question I want to ask yon, about 
the patUle wheels. Wh^ were, the im- 
{HTOTemeuts in them, of which those gentle- 
men were talking?" 

" I cannot explain them to you, Harry,!' 
swd his father; "because you do not 
know ' distinctly the difficulties and the 
faults in the present construction, and these 
I cannot now desuibe to you. You should 
first see ihem in action in the water." 

" And how, and when can I do that?" 
•aid Harry. 

" Not now, when we: are gging in a 
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cfcTmgeoalaad," sMdhiafotfaer, laog^uag; 
" bttt.aome time or other we maybe: in a 
bMt withia view of a steam vessel." 

haay rngbing, -repeated, " Some time 
or other, b Aeoe ai^ other great im- 
proveMeot you couhl eK{daiii to me V 

His iather yawned, and aaid he hegaa 
to be weuy of bis questions. 

" Ooly ODS thing more I have to say," 
Mud Harry, " and yaa need not ansmer. 
The steam eagine I saw this morning ia 
the bwt takes -ap a great detd of rtxtn ; if 
it coold be made to do as wMl in a smaUer 
coDpaas, what a great impMTement! How 
coBa&rtafale it would be," aiid Haicy^ 

" True," sfud his Jatfaer ; " and how 
com&rtabk» it would, be to me, if you would 
let me rest now." 

" Poor &thier! so I wiU; thank yon. 
I hare <piite tiied you." 

*' No, Hany; but I did not deefi well 
last ni|^ I' draaik too' strong tea n- 
cofee." 

His lather went to sleep, and Harry ant 
as still ai a mouse, lest he should wakw 



[,an:a(,GoOgk 



327 

him. How tea or co&e could keep people 
awake he did not know ; he pondefed long 
OD that sul^ct, but was DeT» the wiser; 
he had never yet been kept awake bj 
either. When the ccffriage sto[^}ed, and 
not till then, his father wakened, qotte re* 
treshed. 

When th^ got out their postiUion beg- 
ged Hany to stay a minute, while he 
fhmbled for something in the skie pockets, 
and then m die front pocket {tf the canine. 

" lb was here. It should be here. They 
told me it was here," muttered the postil* 
li<»i, while he continued his search with 
Ins legs out, uid his body in Ae cfaahe : 
tt last m the sword case he feund what be 
had been told was ^re; and he twouj^ 
out the cocoa nut, which he put into 
Harry's hands, telling him' that a sailor 
charged him not to foi^et it He nid 
duat a mother and child sent it to him f 
and the message was, that " it mig^ 
make him a cap some time or other; and 
had good Bilk in it, if he could get it 
•wt" 



caniMovCoO'^lt^ 



The postillion was auxiotis to deliver 
tlus message correctly; for he said he 
knew'the woman, who had been always 
very kind to him. 

Lucy, who had been looking out of the 
window of the ion, watching for their re- 
tarn, heard what passed, and saw the 
epcoa nut with joy. She ran to . meet 
Harry, and to learn, from him who gave i{ 
to him, , and to hear an account of his ad- 
ventures. These he told with all the de^ 
tails, she desired, till he came to the mo- 
ment of the woman's crossing his passage . 
as he left the. boat. Then pausing, and 
turning his cocoa out about in every di-: 
rection,'he said he was ashamed to tell her 
bow crossly he had spoken. 

His.&then added, " Yes, Harry, youiire 
ri^t to be ashamed ; I was adiamed for 
you." 1 ■ . 

. " I wouder you did not tell me so at th^ 
time, &ther," sfud. Harry. 

" I knew it would not do you any good 
at the momenta.. I thought; you would re- 
collect it afterwards yourself as I find you 
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do ; and I hope the pain you now feel will 

prevent you from doing the same sort of 
thing again." 

" I hc^ it will," said Harry ; " but when 
that kind of feeling comes over me, it is so 
dis^;reeable I do not know what I am do- 
ing or saying. And I am angry with my- 
self, and with the people who speak to 
me, apd with every body. But the pain 
of reproaching myself afterwards with 
having been ill-natured is worse still, as I 
feel now, and I shall remember this, and I 
will try and conquer myself next time." 

" I am sure you will try, and I am sure 
you will do it," said Lucy. - 

" Take the cocoa nut," said Harry, put- 
ting it into her hands. " We will not 
opca it yet; Pack it up somewhere for 
me." 

'* Men always talk of packing up a thti^ 
Momewhere," thought Lucy, " and women 
are to find where." 

- It required Lucy's best powers of part- 
ing to find a iornmhere for the cocoa nut ; 
but ^e did at last stow it into the' carpet 



bag, contrary to Ae prophecies of all bet 
liolders. 

When they were leaTing Bristol, they 
•topped at a bookseller's to buy some book 
or books to read in the carriage. SevieTal 
worka were q>read npon the counter in the 
bookseller'a shop for them to take their 
ohoice. Harry and Lucy read tl» title 
pages of Bome, which tiieir fi^er and mo- 
ikw allowed Ihem to hxA. over. 

" We will dip here and there in the 
bot^" aaid Hany, " and see wheA«r ib»j 
look entertsiiimg'. May we, papa?" 

" Mi^ we cut the leaves," sud laicy, 
peeping between two uncut pages. 

The shopman, with some hesitatJcm, 
presented an ivory cutter to her, telling her 
that she was welcome to cut the leaves, if 
she would be so good as to take care not to 
tHrthem. He became at ease when- he 
■aw her set about the opostion, peFcetviiif 
she was used to it, and dextRHis. But 
care sat on the bodiseller's iaow, " consi- 
derate," when Hairy took up the ivcwy 
kiafe : he thought that he would tear Ainray, 
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like most oUier boys that he hftd seeny 
without heeding what mischief they did. 

" If I make the least j<^, I wiH stop, 
and show it you, sir; you may de- 
pend upon that," said Harry, proudly. 
" You may trast to our honour. Whoeyer 
jags first, stops." 

" Veiy well," said iheir father, looking 
xxp from the book he was reading, " upon 
that condition you may cut away." 

They were glad to see their father and 
mother both caught by some new book, 
sitting down to read. " We diall have 
good time," said they, " to cut and dip." 
After each cutting half a volume, th^ 
showed the edges of the books. Not the 
slightest indenture appeared, that could, 
by the most exact bookseller's eye, be ac- 
counted ^jag. All was smooth and &ir, 
eiven to the inmost rec«s of &e dsogerow 
comer of die quadruple page. 

'* Now we have cut enough," said Lucy; 
" let us dip three times, Hairy, and catoh 
what we may." 

Harry seized upon one of &e book*, and 
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opened upon this passage, which he read 
aloud: — 

" As the gloomy habitation my g;ranUfsther was 
in was not to be lon^ endured but from necessity, 
llwy were contriTing otber places of safety for binti 
particularly one, under a bed wluch drew out, in a 
^ound ftoor, in a room of wbich my mother kept the 
key. She and the same man worked in the night, 
making a hole in the earth, after lifting up the boards, 
which they did by scratching it np with their hands, 
■otto make any noise, till she left not anailuponber 
fingers ; she helping the man to carry the earth, as 
they dug it, in a sheet on his back, out at the windov 
into the garden. He then made a hnn at liis a#n 
houae, large enough for her father to lie, whh bed 
and bed clothes, and bored holes in the boards Tor 
air. When all this was finished, for it wss long 
about, she thought herself the h^piest creuore 
allTe." 

" I have heard that before ! " cried Luc;f . 
"The Lady Grisell Baillie. Mamma,. I 
beard you readiag it last winter to papa.- 
Oh, mamma ! dqyou remember the divert- 
ing part about the sheep's head ? I will 
«how it to you, Harry ; lend me the book for 
one minute. But this is not the same bode 
you had," continued she; "^at was a 
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poem*, and there were notes to it. Here 
is no poetry ! and I am very sorry. I wish 
I could see again that pretty description of 
all that Grisell did when she was a young 
girl. I am sure Harry would like that, 
though it is poetry." " 

" Shall I try?" said her mother. *' I 
think I can remember the lines you mean : — 

' And well, with ready hand and hetrt, 

Each task of toilsome daty taking, 

Did one dear inmate take her part, 

The'last asleep, the earlirat wakiag. 

Her hands each nightly couch prepared. 

And frngal meal on which they fared ; 

Unfol^g spread the servet white, 

And deck'd the board with tankard brigtit. 

Tbroingb fretted hose, and gannent rent. 

Her tluy needle deftly went, 

1^11 hateful penury, ao graced. 

Was scarcely in their dwelling traced. 

ffitb rev'rence to the old she clnng, 

With sweet affection to the young. 

To her was crabbed lesson sud. 

To ber the sly petidop made. 

To her was told each petty care. 

To her was lisp'd the tardy prayer, 

* MeMcal Legends, by Joanna BiiDie. 



What tiK« Om onhiD, hUSmintt, 
And half ulwp, «m put to mt.'" 

" Thank you, mamma. I do like it," 
said Harry. 

" I am g^ad to see tbere is sometbmg 
new in these 'Memoirs of GriseUBailUe,*" 
resumed Lucy, who bad been looking oVer 
the book. " Here is more tiian we had 
in the notes to the poem. Fray, mamma, 
pray buy this book for the carriage." 

" No, my dear, I will not buy it for 
the carriage," said her mother, laag hing ; 
" but I will buy it for myself, if you please, 
and I will read to you whatever can en- 
tente you." 

" Thank you, mamma. Hany, are not 
you glad we are to have this book 1" said 
Lucy. " Hey, Harry ?" 

Bnt Harry made no answer ; he was in- 
tent upon a passage in ara^^ htxA, 
which he had just opened. 

" What is it," swd Lucy, looking OTer 
his shoulder. " Oh, I see the word steam 
en^e, that is enough for him. But now 
Hairy^ do net Qhooie a ^apid bode." 
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" No danger of that^ miss. This it 
one of the Scotch novels," said the shop- 
man. 

" A novel, Harry !" said Lucy; " hew 
did a steam engine get into it ? " 

*' I do not Imow," said Hany ; " but I 
tnow that I have found a fine character 
of — I will not tell you, but you shall heat 
it. Father, would you be so kind as to 
Tead it out to my mother and Lucy?" 

** Why sbould not yon be so ' kind, 
Harry, as to read it to them yourself?" 
said bis father. 

" Because, father, I cannot do justice to 
it," said Harry ; " and it is so good, that I 
tmikd not bear to spoil it Pray, &tfaer, 
read it" Here is the boc^** 

His ftthn read die fellowing character 
i>f the great inventor of the stevn en- 
gine:— 

" < Amidst this oonpaoy Bto«d Mr. Wut, du nuu, 
vhose genius discovered the means of multiplTfi^ tmt 
lution&l resoDrces, to a degree, pei^aps, even be^nd 
hia own Btupendons powers of calcnUdon and comM- 
nubm ; brlnglnit the treunm of the tibjm to the 
■nandttftlMeMlh. Ohiiv As feeUe «m of bw 
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lite nomentam of the A&^ — coaatAitdiiig mutthc- 
turea to mIm, u the rod of die prophet produced 
water in thedeaert — affording tbe meanBof dispenaing; 
with thmt time ud tide whieh wait for no man ; Kod 
of sidllDg without ibat wind, which defied the com- 
mands and tfareata of Xerxes hwMelf. Tlria potent «mi»- 
BianderoftlueleraenteT— this abridger (rftime taA 
space — thlB magician, whoie cloudy tnacbioer; liu 
produced a change in the world, the effects of which, 
CKtraordinary as they are, perhaps are only now be- 
ginning to l>e tdt, was not only the- most refined 
man of ii^caee, tlie moet ancoesifol combiiiar of 
powers, and calculator of numbers, u af^rted- to 
practical purposes ; in» not. only one ot the moat 
generally well informed, but one of the beet and 
klndeit of haman beings.' " 

Several g^Hdeibeit, wjto bad been. Mad- 
ii^, laid dpwD their books to. listen to tbis 
eloquent and ja»t oulogiuQi. Wben it 
wfts finished, and, vh^ tiie, fefider's voice 
stepped, ther^. was gUQDcei^fof a moibent 
— then a general burst of %diniration.: 

" Who wrote it ?. Where is it? Whose 

iiitr 

All crowded round Harry to look at the 
book. Hany felt proud of having found 
out^ hinuelf, and ^ hims^f, what was. 
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good. It is scarcely necessary to say that 
his &ther bought the work. The parcel 
was made up, put into the carriage, and 
they drove on. As soon as they were out 
<^ the noisy streets, Harry and Lucy seized 
again upon this book, eager to know if there 
was any thing more in it about Mr. Watt. 
They found an account of his powers of 
pleaaing in conversation, and of his great 
variety of knowledge. 

This struck Ha^ry with iresh admira- 
tion. 

" How I wish papa had known him ! " 
cried Lucy. " Oh, Harry! if you had 
but seen him ! Should not you have liked 
it very much ?" 

" I should not have cared for merely 
seeing him," said Hany, " unless I could 
have heard him and known him." 

They now began to question each other, 
which of all the great people, of whom 
they had ever heard or read, ' they should 
most wish to have seen and known? And 
theo> which they should have liked only 
Just to see? which to have for acquaint- 
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ancet wlucfa for frioods ? utd which th^ 

should tike to live with alw«.3ra ? 

These questioiu brougbi on a gtsat deal 

' of iutHesttng aod divertiog diBoosaiop, 

dorui^ which pc^ta and laanuna wece afyiea 

i4^>ealed to, and in which they took &eir 

share, nradh to Harry and Lucy's delight 

The cumber of those with whom they 

shoidd idiQoae to live, which at &r3t was 

|m>di^ous, on Lucy's ^j^ especifdly, w»s 

gpraduaUy reduced, till at last it came down 

to very few indeed — not above five Of 

. six. 

It was obaerred, that Hany, wh^ in 

former times, desired to see jpply gi^at 

- mechanics, now desired to kofxw ^aai 

(jhemiats too, and all 4orts ;of ^^iwhle end 

iwx^ing pet^le, ashe said. 

This was one goad conseqnepee, as Lusy 
remarked, of their having lately ti»yelled 
so m»ch. '* But torinornjw, Harry," qoifc 
tinned she, " is to he the last day's trayel' 
ling. Are you glad or sorry* Hprry ? I dQ 
pot know which I aro myself j partly g^, 
paitiy sorry I feel. Sorry that the jaoxoftj 
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will be at an end, because I like traveUiDg 
very mucb, and seeing every day aome 
new and entertaining thin^ and people. 
But I shall be glad for one great reason to 
come to the end of our journey, that we 
may see the cottage by Ae sea-side. I 
long to know what sort of a looking cot- 
tage it is. Do not you, Harry?" 

i" Yea," said Harry ; " but above all I 
wish to see the ocean." 

" And the sea shore," cried Lucy, 
" where i may [nek up hundreds of 
shells !" 

" And I hope I shall see ships !" said 
Harry. 

" And a boat with sails, in which we 
may sail sometimes," said Lucy. 

" Yes, I should like that very much," 
said Harry. " I want to know more about 
sails." 

" Shoulder of mutton sails especially," 
cried Lucy ; " which I remember reading 
about in Robinson Crusoe. I wonder what 
they arer 
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Her fother sketched for her a shouldef 
of mutton stul, and she was rather disap- 
pointed when she learned, that the name 
arose merely from the shape. 

The conversation was interrupted by the 
sight of a boat on a river ; but it had no 
sails — it was a ferry boat. 

At Harry and Lucy's age it was a real 
pleasure to cross a ferry, though to tra- 
vellers, more advanced in years, it may 
sometimes be a pam, or at least a trouble. 
They are apt to prefer a bridge. 
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NOTE TO PAGE 314, 

On Steam Engiaes. 

Batnet of a Letter to the Author, from m 
4cimUJc Friend. 

" In estimating the power of steam engines and in 
steam boats, It would lie mnch more in congruitj 
with powers formerly used, and more magnifioent in 
»ppeftraDce, if the compu^son were made witb men 
rather than with horses. Tliufl a steam vessel, fur- 
nished witb two engines, each of fifty borse power, 
noight be stated to have the continual force of four- 
teen hundred rowers. 

" I may add, on the anbjert of steam engines, that 
we have several working in Cornwall with cylinders 
ninety inches (7ft 6 in.) in diameter, and ten feet 
clear way for the piston. These dimensions, with 
steam producing an actual power of ten pounds to 
tlie inch, ^ve an ^eot of 636,170 pounds one foot 
high, which is about half of a good day's work for a 
strong man. I uu not sure whether either of these 
engines work double ; that Is, condenses above as 
well as below the pistons : there cannot be any 
reason agunet their heing m worked, and they cer- 
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tijnlj n^i^ mtkt tsn doable atnAn In a ainote. 
Thdr effeet then in 24 hoan, 24 x 60 x 10 x S 
>'636171(-{&d»y'e work), would be eqad to the 
iTMt: of fimirtMn diouBuid four handred (14,400) 
men; and u one horeo is eqnal to about fourteen 
men, the engine would equal tiie work of ■ 
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